BULLETIN 


OF 


THE JOHNS HOPKINS HOSPITAL 


(THE PUBLICATION OF THE MEDICAL SCHOOL AND HOSPITAL) 


Vol. XXXII—No. 366] 


BALTIMORE, AUGUST, 1921 


(Price, 50 Cents 


PAGE 
Chronic Meningococcus Septicemia, A Report of Two Cases. 
(Illustrated.) 
Perricious Anemia. A Clinical Study of One Hundred and 
Fifty Conseeutive Cases with Special Reference to Gastric 
Anacidity. 


By Samuet A. LEVINE and S. Lapp 254 


CONTENTS 


| 


| 


Gland Puncture as a Diagnostic Measure. 
By C.G.GuTHRIE . 


The Present Views on Anaphylaxis. 
By JuLes BorDet 


Notes on New Books 


Acceptance for mailing at special rate of postage provided for in Section 1103, Act of October 3. 1917. Authorized on July 3, 1918. 


CHRONIC MENINGOCOCCUS SEPTIC 
A REPORT OF TWO CASES 


By J. Morean 


(From the Biological Division of the Medical Clinic of The Johns Hopkins Hospital and Medical School) 


During the spring and summer of 1920 there came under 
observation at The Johns Hopkins Hospital two examples of 
an unusual form of meningococcus infection, namely, chronic 
meningococcemia. In both instances the organism was iso- 
lated in pure culture from the blood stream during the course 
of a long septic disease. The infrequency of the condition, 
the difficulties met with in its diagnosis, and the gratifying 
therapeutic results obtained by the use of specific sera, render 
it allowable to place these cases on record. 


MENINGOCOCC2EMIA 


Although the first authentic case of meningococcus septi- 
cemia was reported by Gwynn in 1898, as early as 1881 
Gaucher had isolated a micrococcus from the blood of a patient 
who later died of meningitis, and it is fairly certain that he 
was dealing with the same organism which Weichselbaum, 
six years later, called Diplococcus intracellularis meningitidis. 
Next after Gwynn’s report came that of Saloman in 1902, and 
ras followed by those of Warfield and Walker, Claude and 
Bloch, Rist and Paris, Martini and Rhode, Andrews, Simon, 
Liebermeister, Bovaird and others. French observers, more 
particularly, have called attention to the various clinical mani- 
festations of this condition, most prominent among them being 
Netter, Claude and Bloch, Rist and Paris, Monziols and 
Loiseleur, Chevrel and Bourdenier, Pissavy, Richet the 


younger and Pignot, Portret, P.-L. Marie, Sainton and Maille, 
Lancelin and others. 

It has been known, then, for many years that a meningocoe- 
cus infection may give rise to a general septicemia. Never- 
theless, the overwhelming predominance of meningitic 
manifestations in instances of meningococcus infection has 
obscured this fact rather naturally, and one is apt to associate 
the organism only with cerebrospinal fever. But that it may 
cause lesions elsewhere, independent of, or associated with, a 
meningitis, has long been known. 

Josia (cited by Portret) and Gwynn (in 1898) were the 
first to isolate the meningococcus from suppurating joints in 
cases of cerebrospinal meningitis. Canult described pericar- 
dial lesions, and Warfield and Walker, and Claude and Bloch 
observed endocardial lesions, caused by the same organism, in 
1900 and 1903, respectively. Jacobitz, in 1905, reported a case 
of meningococcus pneumonia, followed in a few days by a men- 
Achard and Flandrin (cited by 
[ridocyclitis 


ingococcus meningitis. 
Portret) also noted this unusual localization. 
caused by the meningococcus has been described (Bovaird), 
as well as cerebral abscess (Manziols and Loiseleur). 

When one considers that the lesions enumerated above occur 
in cases associated with, or independent of, cerebrospinal men- 
ingitis, he is forced to the assumption that invasion of the 
blood stream is not an uncommon occurrence in meningococcus 
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infections, and that these lesions are metastatic. Moreover, 
the observation of Herrick in this country, that fully 50 per 
cent of his cases of cerebrospinal meningitis clinically were 
preceded by a meningococcwmia, lends weight to this opinion 
which had been strongly insisted upon by Elser and Huntoon 
in 1909. Of this type of meningococcus infection (7. ¢., men- 
ingococeus septicemia) our present cases afford examples, and 
in order that their relative place among the meningococcus 
bacteremias may be defined, a clinical classification of menin- 
gococcemia, based on reported cases, will be given : 

A. Fulminating Meningococcus Septicemia.—This form 
represents an overwhelming infection, characterized by an 
abrupt onset with chill, headache, prostration, a purpuric skin 
eruption, a high or subnormal temperature, with collapse and 
death usually within 24 hours. The diagnosis is made 
only at autopsy (cultures) or by blood cultures taken be- 
fore death from a vein or from a purpurie spot. The fulmi- 
nating cases of so-called cerebrospinal meningitis undoubtedly 
fall into this group, many showing at section no central ner- 
vous system lesions, and others only slight evidence of meningeal 
localization of the infection. A number of cases, representing 
this form of sepsis, in which the bacteremia has been proven by 
ante-mortem blood cultures, have been reported (Andrews, 
Anderson, Pybus, Herrick, Worster-Draught and Kennedy, 
Sophian, and others). 

B. Acute Meningococcus Septicemia.—The majority of 
cases of acute cerebrospinal meningitis probably fall into this 
group. In such instances the organisms more or less rapidly 
localize in the meninges, and the blood becomes sterile. It 
would seem highly probable that the comparatively low per- 
centage of positive blood cultures in cases of acute cerebro- 
spinal meningitis is dependent entirely upon the rapidity of 
meningeal localization, since, as a rule, after the meningitis 
has definitely developed, the bacteremia disappears. Certain 
it is that there are cases of meningitis which are preceded by 
symptoms of a severe general infection of several days’ dura- 
tion, and in which a meningococcemia is proved by blood cul- 
ture. Many instances of this sort have been cited in the litera- 
ture (Gwynn, Netter, Pissavy, Richet the younger and Pignot ; 
Lemierre, Portret, Sophian, Worster-Draught and Kennedy, 
and others) and their occurrence is not uncommon in exten- 
sive epidemics of the disease. 

C. Chronic Meningococcus Septicemia.—lt is this infre- 
quent form of meningococcemia to which we wish particu- 
larly to direct attention, inasmuch as our two cases fall into 
this group. The case histories will be followed by a dis- 
cussion of the diagnostic and therapeutic problems which arise 
in connection with the group. 

Case I—Name: G. W. Age: 
Occupation: Shipyard employee. 
charged August 16, 1920. 

Summary —Onset sudden, following extraction of a tooth; chills, 
fever, lassitude; recurring crops of erythematous nodules; joint 
pains; headache; weakness and loss of weight. Symptoms persisted 
for 56 days without change. Blood culture positive for meningococct 
on the 49th day, seven days before development of signs of menin- 
Cerebrospinal meningitis. Antimeningococcus serum intra- 


White. 
Dis- 


Race: 
1920. 


33. Sex: Male. 
Admitted June 22, 


gitis. 
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venously (110 c.c.) and intraspinously (225 c.c.). Serum sickness. 
Recovery. 

Complaint —‘ Aching and numbness in legs; lumps on legs.” 

Family History —Unessential. 

Past History—His general health had been excellent. He had 
measles and mumps in childhood, but has had no other illnesses. His 
habits were exemplary. 

Present Iliness—On May 22 (one month before admission) a tooth 
was extracted, with great difficulty, under local anesthesia. The 
tooth was broken several times during the procedure and a great 
deal of cocaine was used. That same evening he felt hot, and “ had 
chilly sensations up and down the spine.” On the following day he 
felt weak, his arms and legs ached, and were stiff. Hard, red nodules, 
varying in size from approximately 1 to 3 mm., appeared in the 
skin of the extremities. These nodules were somewhat tender. After 
a few days they disappeared. 

After May 22 the patient had “ chilly sensations,” lasting from five 
to ten minutes every night and accompanied by fever. There were 
no sweats. The stiffness and soreness of the muscles of the extremi- 
ties continued, and crops of the subcutaneous nodules appeared at 
intervals of from three to five days. They would gradually dis- 
appear, to be replaced by a fresh crop of lesions. During the first 
week of his illness he continued to work, but increasing weakness 
and malaise, together with. the symptoms mentioned above, forced 
him to stop, and he had been confined to his bed since. 

From the onset the patient had been troubled with anorexia and 
constipation. He stated that he had lost ten pounds in weight during 
the month previous to admission. 

Physical Examination—The temperature was 992° F., the pulse 
80, and the respirations were 20 per minute. The blood pressure was 85 
systolic and 40 diastolic. There was evidence of some recent loss of 
weight, and the skin and mucous membranes showed slight pallor. 
Scattered mainly over the extensor surfaces of the forearms and legs, 
and to some extent over the flexor surfaces, were numerous red and 
bluish-red macular and papular skin lesions, varying in diameter 
from 1 mm. to 2 cm. The distribution was somewhat striking, in 
that the lesions were for the most part confined to the extremities, 
the lower extremities showing more than the upper ones. Examples 
of all stages of development of the lesions were present—small, 
slightly raised, circumscribed, erythematous spots; larger, definitely 
elevated, red papules which were tender; still larger, dark bluish 
nodules 0.5 to 2 cm. in diameter, which were moderately tender. 
Seattered over the skin were circumscribed, very slightly pigmented 
areas, which were interpreted as the sites of old lesions. There was 
no general glandular enlargement. The examination of the head 
and neck showed only a small, granulating slough at the site of the 
extracted tooth, and evidences of chronically infected tonsils. The 
eye grounds were normal. Examination of the heart and lungs was 
negative. The pulse was soft and a little rapid. The abdomen was 
entirely negative; the spleen was not enlarged to percussion. Exami- 
nation of the genitalia, joints and reflexes revealed no abnormalities. 
The rectal examination (digital) was negative. 

Laboratory Examinations—Blood: Hemoglobin (Sahli), 80 per 
cent. Leucocyte count, 12,600. Wassermann, negative. Blood culture 
(June 23), no pathogenic organisms. Blood culture (June 26), sterile. 
Urine: several examinations were entirely negative, with the excvp- 
tion of a faint trace of albumin on one occasion. 

Course in Hospital—During the first four days of his stay in the 
hospital the patient ran a high intermittent fever, and there were 
chills and “ flushes.” No sweats occurred. The eruption present on 
admission almost entirely faded away during this time. A new 
nodule was noted on the left forearm, but this disappeared in forty- 
eight hours. The patient complained bitterly of pains in the joints 
and of headache. His general appearance strongly suggested sepsis. 

On June 27 the patient was without fever for over 24 hours, and 
felt considerably better. On the following day he had a rather sharp 
chill, and the temperature rose abruptly to 104.5° F. Fresh erythema- 
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tous nodules appeared at this time, and continued to do so every 
few days. 

During the first two weeks of July his condition remained essen- 
tialiy unchanged. He continued to run an intermittent, septic type 
of fever, associated with either definite chills or chilly sensations. 
His spleen became palpable during this time. He gradually became 
weaker and there was some loss of weight. He slept a great deal of 
the time, and when awake would complain of headache and pains in 
his joints. No evidences of meningeal involvement were present 
throughout this period. On July 16 his temperature rose to 105.4° F., 
the pulse to 110 and the respirations to 26 per minute. He seemed 
definitely worse, and was much more irritable and restless. On 
July 17 vomiting occurred and for the first time there was some 
rigidity of the neck. Kernig’s sign was present and there was moder- 
ate exaggeration of the deep reflexes. A lumbar puncture revealed 
a slightly hazy cerebrospinal fluid, under normal pressure, containing 
9480 leucocytes per cubic millimeter. Of these cells 98 per cent were of 
the polymorphonuclear type. A few Gram-negative intracellular 
diplococci were seen in the smear. A blood culture taken July 10 
was reported to contain meningococci of the “ normal” type. There 
were about six colonies per cubic centimeter of blood. Forty cubic 
centimeters of antimeningococcus serum were given intraspinously, 
and 40 ¢.c. intravenously. Cultures of the cerebrospinal fluid taken 
on this date (July 17) showed the meningococcus, “ normal” type; a 
blood culture was sterile. 

July 18—Fifty cubie centimeters of antimeningococcus serum were 
administered intraspinously and 70 c.c. intravenously. The patient 
seemed somewhat improved; he was less drowsy and complained less 
of headache. The cerebrospinal fluid contained no organisms demon- 
strable by smear or culture. 

July 19—The patient was still febrile (see chart). Antimeningo- 
coccus serum (45 c.c.) was given intraspinously. No organisms were 
obtained from cultures of the cerebrospinal fluid. 

July 20.—Antimeningococcus serum (45 c.c.) intraspinously. 

July 21—Antimeningococcus serum (45 ¢.c.) intraspinously. Cul- 
tures on the 20th and 2lst revealed a sterile cerebrospinal fluid, 
although it was still somewhat turbid. The patient showed consid- 
erable improvement. A blood culture taken on the 20th was sterile. 
Cultures from the nose and throat and from the site of the extracted 
tooth were negative for meningococci. 

July 22.—The patient developed the typical urticarial rash of 
serum sickness. A low intermittent fever persisted. The eyegrounds 
showed a slight hyperemia of the discs and fulness of the veins. 
Some retraction of the neck, and Kernig’s sign, were present. These 
symptoms persisted for a few days and then gradually disappeared. 

July 24—The cerebrospinal fluid was clear. 

July 30—A blood culture was sterile. Lumbar puncture resulted 
in the recovery of clear cerebrospinal fluid, under normal pressure, 
containing 14 cells per cubic millimeter; it was sterile on culture. 

With the disappearance of the serum sickness the patient's general 
condition rapidly improved. There were no recurrences of the head- 
aches, joint pains or skin manifestations, and he was discharged 
August 16 entirely well, his convalescence to be completed at his 
home. 


male. Race: white. 
Discharged, August 25, 


V. F. Age: 28. Sex: 
Admitted, July 8, 1920. 


Case Il—Name: 
Occupation: lawyer. 
1920. Result: well. 

Summary —Weakness and lassitude; sore throat; slight fever; 
headache; general muscular pains. Physical examination negative 
except for chronic tonsillitis and slight oral sepsis. Intermittent 
fever. Slight leukocytosis with polymorphonuclear percentage in- 
crease. Development of tender subcutaneous nodules; tonsillectomy ; 
cerebrospinal fluid contained 36 cells per c.mm. and gave a positive 
globulin test. On the 39th day a blood culture (6th) was positive for 
@ meningococcus (paranormal type) ; specific serum treatment (intra- 


venously—75 c.c., intraspinously—156 c.c.); serum sickness; re- 
covery. 

Complaint —“ Headaches; aches all over; fever.” 

Past History—Measles and mumps in childhood and an uncom- 
plicated case of scarlet fever at the age of eight. 

For several years previous to his admission to the hospital the 
patient had been subject to severe daily occipital headaches. During 
the last two years these had gradually decreased in severity. 

About ten years before admission he had a transient attack of 
jaundice, without symptoms suggestive of cholelithiasis or serious 
gall-bladder or bile-duct disease. 

On admission the patient stated that his general health had been 
rather poor for several years; that he had to force himself to his 
work and tired easily, and that altogether he “did not feel up to 
par.” However, his appetite had remained good, and he had noted 
no loss of weight. He smoked cigarettes in moderation. No ex- 
cesses of any kind were indulged in. 

Present Illness—For three months previous to his admission the 
feeling of lassitude and inefficiency noted in the past history had 
increased. Two weeks before admission to the hospital he noted 
that he was losing weight and that the slightest exertion tired him. 
His throat was somewhat sore, and he thought that he had some 
fever. He felt worse in the evening, when headache became a promi- 
nent symptom. He also had slight general muscular soreness. 

He entered the hospital more on account of his general run-down 
condition than for the relief of any specific symptoms. 

Physical Examination—The temperature was 99° F., the pulse 72 
and the respirations 20 per minute. Blood pressure—105 systolic, 65 
diastolic. The general nutrition was rather poor. The skin was 
slightly sallow, but otherwise entirely negative. The glands at the 
angles of the jaw were palpable; there was no general glandular 
enlargement. Examinations of the eyes and ears were negative. 
The teeth showed some slight evidence of pyorrhwa. The tonsils 
were large and several of the crypts contained plugs. There was a 
slight diffuse enlargement of the thyroid gland, but no signs of 
hyperthyroidism were elicited. Examination of the lungs revealed 
possibly a slight impairment of the percussion note over both apices, 
but no changes in the breath sounds were present, and there were no 
The heart was normal in size and position and the sounds 
The peripheral vessels were soft. Examination of the 
The genitalia and extremities were 
The super- 


rales. 
were clear. 
abdomen was entirely negative. 
normal. No clubbing of the fingers or toes was present. 
ficial and deep reflexes were present and normal. 
Laboratory Examination—Blood: R. B. C., 4,512,000. Haemo- 
globin (Sahli), 85 per cent. Color index, 0.9. W. B.C., 10,600. Aside 
from slight pallor of the red cells and the leukocytosis the stained 
film revealed nothing abnormal. 
Differential count: 
Per cent 
Pm. 4008 
Pm. B....... 68 
Large mononuclear cells..... . 195 
Small mononuclear cells...... 2.0 
Transitional cells...... 45 


100 (200 cells counted.) 


Urine: 8. G., 1020; acid; albumin—trace; an occasional hyline cast. 
Tests for bile and blood were negative. The day after admission the 
trace of albumin disappeared, and no casts were found on micro- 
scopic examination. 

Wassermann reaction (blood), negative. 

Blood cultures made on the day of admission, and repeated two 
days later, remained sterile. 

An x-ray plate of the chest revealed moderate fibrosis of both lung 
apices—probably an old tuberculous process. An examination of 
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the feces was negative. A dental consultation revealed three im- 
pacted molar teeth, and one tooth showing periapical infection. 

Course in Hospital—During the first three days of his stay in the 
hospital the patient was afebrile and there were no striking de- 
velopments. The only complaints were of lassitude and slight head- 
ache. On the fourth day the temperature rose to 101° F. and 
headache and joint pains were complained of. No chills or sweats 
developed. A laryngologist advised the removal of the tonsils, feel- 
ing that, in the light of the negative findings elsewhere, they might 
explain his condition. On July 13 there appeared on the dorsum of 
the right hand a small nodule approximately 1 cm. in diameter, 
elevated and presenting a red center. It was quite tender. A similar 
nodule appeared simultaneously on the dorsum of the right foot. 
There were no petechi# or other skin manifestations. 

On July 15 the patient was transferred to the surgical service for 
tonsillectomy. This was performed under general anwsthesia, and the 
patient made an uneventful recovery from the operation. 

On July 25 the patient was readmitted to the medical service. 
During his ten-day stay in the surgical ward there had beef no im- 
Fever, pains in the joints, malaise and general weak- 
ness persisted. On this admission examinations revealed no new 
development other than a heavy trace of albumin in the urine. An 
x-ray plate of the paranasal sinuses was reported normal. Blood 


provement. 


cultures, made on July 26 and 27, were sterile. 

On July 31 lumbar puncture was performed and 10 c.c. of clear 
limpid fluid, under slightly increased pressure, were removed. The 
cell count was 30 per c.mm., and there was a positive globulin test. 
The colloidal goid curve was normal, and the Wassermann test nega- 
tive. Cultures of this fluid and of the blood, taken on the following 
day, were negative. The headache was somewhat relieved by the 
lumbar puncture. 

On August 3 a few bright red, maculopapular skin lesions were 
noted and another blood culture was made (the sixth since his ad- 
mission to the hospital). This culture was reported, three days 
later, as showing a meningococcus, “ paranormal” type. This report 
was confirmed by a second positive blood culture taken on August 6. 
Specific anti-meningococcus treatment (intravenous and intraspin- 
ous) was immediately instituted. 

August 7.—Forty cubic centimeters of polyvalent antimeningococcus 
serum were given intravenously and 35 c.c. subthecally. The cerebro- 
spinal fluid, withdrawn before the introduction of the serum into the 
spinal canal, was clear, contained 48 cells per c.mm., and gave a posi- 
tive globulin test. The Wassermann test and colloidal gold curve 
were negative. The fluid was sterile. 

August 8—Forty cubic centimeters of antimeningococcus serum 
(polyvalent) were injected intraspinously. There was moderate 
headache and the temperature reached 100° F. (maximum for the 
day). His general condition seemed better. The cerebro-spinal fluid 
was sterile. 

August 9—Thirty-five cubic centimeters of antimeningococcus 
serum were injected intraspinously and 40 ¢.c. intravenously. The 
cell count of the fluid removed at the time of the intraspinous treat- 
ment was 315 per c.mm. It was negative on culture. There was 
slight stiffness of the neck, and Kernig’s sign was present, but the 
patient had become afebrile and his general condition was distinctly 
improved, 

August 10—Forty cubic centimeters of antimeningococcus serum 
were given intraspinously. The cerebrospinal fluid cell count was 815 
per ¢c.mm. 

August 11—He was much better. Ophthalmoscopic examination 
was negative. On the following day serum sickness developed, asso- 
ciated with the typical urticarial rash, low intermittent fever, and 
headache. This persisted for five days. 

Following the disappearance of the serum disease, the patient made 


a rapid recovery. The headaches, skin eruption, joint pains and 


malaise entirely disappeared and he began to gain in weight rapidly. 


| home. 


[No. 366 


On August 25 he was discharged to complete his convalescence at his 


Discussion 


Saloman, in 1902, reported the first instance of this type 
of meningococcus septicemia. The history and course of the 
disease in his case were typical and will therefore be briefly 
summarized here : 

A woman, 35 years old, suddenly began to have pains in her joints. 
The next day a chill followed by fever and malaise developed, and 
a skin eruption appeared. Four days later she entered the hospital 
complaining of her joints, and of general weakness. The tempera- 
ture was 36.6° C. and rose to 392° C, It persisted and was septic 
in type. A purpuric eruption was present and the spleen was pal- 
pable. There was a trace of albumin in the urine. On the seventh 
day of her illness herpes labialis was noted, and a new crop of pur- 
purie and petechial spots appeared. The following day Diplococcus 
intracellularis (Weichselbaum) was cultivated from her blood. Some 
of the skin lesions were nodular in type. After a course of almost two 
months’ duration characterized by chills, high but remittent temper- 
ature and multiform erythematous skin eruptions, a convulsion oc- 
curred with the subsequent development of symptoms and signs of 
cerebrospinal meningitis. The specific organism was recovered from 
the cerebrospinal fluid. After a stormy course the temperature finally 
reached normal on the 120th day of the disease, and the patient made 
a good recovery. 

Cases similar to the above have been reported by Netter 
(1903) ; Rist and Paris (1904) ; Martini and Rhodes (1905) ; 
Liebermeister (1908); Bovaird (1909); Lemierre, May and 
Portret (1912); Sakai; Ottinger, P.-L. Marie and Baron 
(1913) ; Bray; Sainton and Maille; Kohlisch (1915) : Netter; 
P.-L. Marie, Zeissler and Reidel (1917) ; Ribiére, Herbert and 
Bloch (1919) : Sergent and Bordet (1920) and others. There 
is a remarkable similarity in these reports, which has led some 
French writers on the subject to conclude that the condition 
can be diagnosed at the bedside, without the help of laboratory 
findings. The clinical features emphasized will be hastily 
reviewed at this point. 

The history is usually that of a disease of sudden onset, 
characterized by chills, fever and malaise. Drenching sweats 
may occur. Headache is common. There may be nausea and 
vomiting at the onset, though gastro-intestinal symptoms are 
not prominent. As the condition progresses, weakness, irrita- 
bility and anorexia ensue, and the patient, if not forced to do 
so at the beginning, soon takes to his bed. Joint and muscle 
pains are common, and a multiform erythematous eruption 
almost invariably appears. In the latter condition the domi- 
nant finding is a raised, firm, nodular, red or bluish-red lesion 
varying in size from 0.25 to 2 cm. in diameter, and usually 
tender. These lesions appear in crops and gradually disap- 
pear, only to recur in the course of a few days.* The tempera- 
ture curve varies in type though it is characteristically of a 
rather high but remittent or intermittent variety, with occa- 
sional days of entire freedom from fever. Netter particularly 


* Renault and Cain have studied similar lesions occurring in nine 
cases of cerebrospinal meningitis with meningococcus septicemia. 
The major changes occurred in the blood vessels and in the neigh- 
borhood of the capillaries. The presence of the meningococcus here 
was proven both microscopically and culturally. 
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called attention to the remittent type of the febrile reaction, 
and this has been noted by others, especially Lancelin, Bour, 
Sevestre and Hutinel. The chart may be very similar to 
that of a tertian or quartan malarial infection. 

On examination, the patient presents the usual picture of 
a mild type of sepsis, with certain modifications. The skin 
manifestations, as mentioned above, are prominent, and form 
the most constant and characteristic clinical feature of the 
disease. Attention has been called by many observers, more 
especially by Netter, to the association of erythema nodosum 
with cerebrospinal meningitis and meningococcus septicemia. 

There is often a slight general glandular enlargement, al- 
though this is by no means a constant finding. The occurrence 
of an iridoecyclitis was reported in one case. 

A mild bronchitis is frequently present, though its occur- 
rence is not so constant here as in typhoid fever, with which 
meningococcemia has been confused. The heart shows noth- 
ing. It is interesting that a few cases associated with pul- 
monary tuberculosis have been reported. (Pissavy, Richet 
the younger and Pignot; Combe, Léon and Blaye; Bray.) 
The pulse is usually rapid in proportion to the height of the 
fever although a relative bradycardia may occur (suggestive of 
meningeal involvement). A firm spleen is frequently made 
out early in the course of the disease and the edge is invariably 
palpable below the costal margin after the affection has per- 
sisted for some time. The joints are often tender and may 
show a considerable limitation of motion. An actual puru- 
lent arthritis is very uncommon, although it may occur. 
Simple arthralgia with slight limitation of motion is the usual 
finding. Signs of involvement of the central nervous sys- 
tem are entirely absent in the premeningitic stage. As has 
been pointed out, however, those cases which do not receive 
specific antimeningococcus therapy are prone to develop a 
typical cerebrospinal meningitis, with the usual symptoms 
and signs. Examination of the blood usually reveals a well- 
marked leukocytosis (15,000 to 25,000), with a relative and 
actual polymorphonuclear increase. The latter, however, is 
not constant. A mononucleosis may occur (Ottinger, P.-L. 
Marie and Baron) and in the absence of an outspoken leuko- 
cytosis, this may lead to errors in diagnosis (typhoid fever, 
tuberculosis). The urine is usually concentrated, and contains 
a trace of albumin with an occasional hyaline or finely 
granular cast. Examination of the cerebrospinal fluid 
may be entirely negative, or may reveal a moderate pleocytosis 
and a positive globulin test. Cultures of the fluid are, of 
course, negative in the “ premeningitic ” stage.* As will be 
mentioned later, the presence of a positive globulin test and 


*Lumbar puncture in cases of suspected and proven meningococ- 
cus septicemia may not be devoid of danger. It should be prac- 
tised only in the presence of meningeal symptoms, or as a means of 
providing an additional route for the administration of serum. 
Weed, Wegeforth, Ayer and Felton found that release of cerebro- 
spinal fluid during certain artificial septicemias in animal experiments 
resulted in the meningeal localization of the organism. Wegeforth 
and Latham report two cases of pneumococcus septicemia; in one of 
these lumbar puncture was performed on account of the presence of 
meningitic symptoms; in the other these symptoms were absent, but 


a high lymphocytosis in many of these cases, has led some 
observers to believe that the focus, from which the organism 
is disseminated into the general circulation, is situated at 
least in the proximity of the central nervous system. Cultures 
of the blood reveal the causative agent of the disease. 

The most characteristic single clinical finding in the cases 
reported has been the painful erythematous nodules, which 
appear in crops, and which, on disappearing, do not leave the 
well-marked bluish discoloration of the skin so constant in 
erythema nodosum. The presence of these lesions, together 
with arthralgia or myalgia, is highly suggestive, when occur- 
ring in a patient running a prolonged septic course, and in 
whom the commoner causes of long continued, irregular or in- 
termittent fever have been excluded. 

However, a definite diagnosis of chronic meningococcus 
septicemia can be made only after the presence of the 
organism in the circulating blood has been demonstrated by 
culture.+ 

If, during the course of a prolonged septic fever accom- 
panied by the phenomena mentioned above, evidences of men- 
ingitis appear, one may be almost certain that a chronic men- 
ingococcemia has been present, and that “ localization ” of 
the organisms in the meninges has occurred. 


TREATMENT 


Every effort should be directed toward the immediate steri- 
lization of the blood stream before the infection has had time 
to become localized in the meninges, and thus give rise to an 
acute cerebrospinal meningitis. 

Once the diagnosis is made, intensive intravenous anti- 
meningococcus serum therapy should be started, due precau- 
tions against untoward serum reactions having been observed. 

The question of subthecal treatment is an important one, 
and has been discussed at length by Ribierre, Herbert and 
Bloch in their article on this subject. According to these 
authors there are two definite indications for intraspinous 
serum therapy: (1) Evidence suggestive of meningeal locali- 
zation of the organism, that is, signs of meningitis (in- 
creased irritability, rigidity of the neck, Kernig’s sign, in- 
creased reflexes, an increased cell count in the cerebrospinal 
fluid or the recovery of the organism from the fluid). (2) 
Cases which do not respond promptly to treatment solely by 
the intravenous route. 

Under the first group fall two classes of cases, (a) those with 
frank signs of an acute meningococcus meningitis, (b) those 
with only slight or inconspicuous evidence of actual meningeal 


the procedure was carried out for the purpose of completing the 
clinical study of the case. In both instances normal spinal fluid was 
obtained at the initial puncture. Meningitis subsequently developed 
in each case. 

+The medium employed (agar-agar or bouillon) should be en- 
riched by the addition of hydrocele, ascitic or pleural fluid, approxi- 
mately 1 c. c. of fluid for each 10 c. c. of medium. 05 per cent glucose 
may be added. The bouillon should be incubated for half an hour 
before inoculation. Blood should be drawn during the chill, or at 
the beginning of the daily rise of temperature, and the medium 
immediately inoculated, preferably at the bedside. 
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infection. The former should be treated as ordinary cases 
of cerebrospinal meningitis, the major therapy being directed 
to the local condition (i. e., the meningitis). Here, as in the 
epidemic form of the disease, the usual occurrence is for the 
bacteremia to disappear with the development of the menin- 
gitis. However, should the meningococcemia persist, both 
intravenous and subthecal administration of the anti-serum 
is indicated. In the second type (b) headache, photophobia, 
slight muscular rigidity, a suggestive Kernig’s sign and some- 
what heightened reflexes may occur. The cerebrospinal fluid 
is clear and its pressure not greatly increased. The cell count 
may be high (30 per c.mm. in our case) but the cells are 
mainly lymphocytes. A positive globulin test may be present. 
The fluid, however, is sterile on culture. It is this combination 
of clinical and laboratory findings that has led to the assump- 
tion by some observers that the primary focus of the infection 
is situated at a point in close proximity to the central nervous 
system. They do not, however, regard these phenomena as 
evidence of an actual meningeal infection. Regardless of the 
cause, the therapeutic indications seem clear in the presence 
of these findings. Such patients should be treated by subthecal 
injections of the anti-serum, either as a curative or a prophy- 
lactic measure. ‘ 

A few uncomplicated cases in the literature have responded 
very slowly to the intravenous treatment alone, and it is 
urged by members of the French school that they be treated 
intraspinously as well, even in the absence of any evidence 
of meningeal irritation. These authors base their reasoning 
on the belief that the focus from which the organism is dis- 
seminated into the blood stream is located near the central 
nervous system, and that intraspinous therapy together with 
intravenous therapy offers the logical approach to this focus. 
Although this question did not arise in the treatment of our 
two cases (one having developed a frank meningitis, and the 
other showing evidences of meningeal irritation, before specific 
serum therapy of any sort was instituted), no hesitancy would 
have been felt in resorting to the intraspinous route as an aid 
to the treatment of pure meningococcus septicemia without 
central nervous system manifestations. 

The treatment of complications of the disease other than 
the meningitis will not be discussed here. They are dealt 
with as in epidemic and sporadic cases of cerebrospinal 
meningitis. 

Serum.—Authorities urge the immediate classification of 
the organism (normal, paranormal or irregular; Type I, II, 
III or LV of Gordon; Type A, B or C of Nicolle) in order that 
monovalent serum may be used. When delay occurs in deter- 
mining the type, temporary treatment with a polyvalent serum 
may be instituted. In both of the cases here reported (one an 
infection with a “normal,” and the other with a “ paranor- 
ma! ” strain) the monovalent serum treatment was not feasible 
at the time. Satisfactory results were obtained by the use of 


a polyvalent anti-meningococcus serum furnished by the New 
York State Board of Health. 

Dosage.—Daily intravenous injections of from 20 to 40 c. ¢. 
of serum are advocated. In most of the reported cases from 
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three to five treatments sufficed. When intravenous treatment 
is contemplated, an equal amount may be given by this route, 

Ribierre, Herbert and Bloch advocate the following proce- 
dure in the treatment of an uncomplicated case of chronic 
meningococcrmia: Type the causative organism immediately, 
and use the specific anti-serum as soon as possible. Until 
this is available a polyvalent serum should be employed, 
The treatment is begun with the daily injection of 40 c. c. of 
anti-meningococcus serum on one day subcutaneously and on 
the next intramuscularly, until five treatments have been 
given. If no immediate improvement results, the intravenous 
route should be utilized. If this fails, the serum should be 
given subthecally. 

Vaccine Therapy.—Sergent and Provost report a case of 
chronie meningococcus septicemia in which intravenous 
therapy (in all 100 c.c.) was without curative effect, and in 
which intraveneous vaccine treatment was finally employed. 
The patient recovered promptly. Adherents to this form of 
therapy, and especially Boidin, advocate also the production 
of an “abscess of fixation” as a definite curative measure, 
successful in cases in which all other forms of therapy produce 
no results. 

In both of our cases, inasmuch as the patients were promptly 
cured by intravenous and intraspinous serum treatment, the 
other procedures recommended were not employed. From a 
vareful review of the literature it seems that a large majority of 
cases respond in a similarly prompt and satisfactory manner, 
and that it is only the rare exception which demands other 
measures. 
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PERNICIOUS ANEMIA 


A CLINICAL STUDY OF ONE HUNDRED AND FIFTY CONSECUTIVE CASES WITH 
SPECIAL REFERENCE TO GASTRIC ANACIDITY 


By Samuet A. Levine, 


Assistant in Medicine, Harvard Medical School, 
AND 
S. Lapp, 
Instructor in Medicine, The Johns Hopkins Medical School 
(From the Medical Clinic of the Peter Bent Brigham Hospital, Boston, Mass.) 


This study was begun in 1915. Our interest was aroused racial discrepancies, syphilis and pernicious anemia, the oc- 
at that time because we observed in all our cases of pernicious currence of eosinophilia, the typical blood picture, unneces- 
anemia an absence of free hydrocholorie acid in the gastric sary abdominal operations, the occurrence of gray hair and 
contents. For a long time it has been known that the absence age and sex considerations. 
of free hydrochloric acid is a frequent finding in this disease, 
although the actual incidence in the reports of various authors . THe Gastric SECRETION IN PERNICIOUS ANEMIA 
has differed considerably. In isolated cases studied over long (As may be seen from Table 1, of the 143 cases of pernicious 
periods of time, the achylia gastrica antedated the develop- anemia with proved diagnosis, in 107 a gastric.analysis was 
ment of the anemia by several engl Thus K. Faber * noted made one or more times. In a few of the cases the analyses 
achylia gastrica = three canes, eight, four and ten years before cover a period of years. In one instance they were made on 
death from a In each instance when the samples taken every 15 minutes for 2 hours and 30 minutes. 
achylia was first observed the hemoglobin was over 90 per coms, In all but i a cases there was no free hydrochloric acid. 
and in each case the patient developed the picture typical sas Hence it may be assumed that, as a rule, anacidity is constant 
anacidity. Very | and persi ent throughout the disease.) In the cases of five 
recently Friedenwald and Morrison * have given a good review | patients \ we was absent in the seven analyses made. Since 
of the conflicting evidence marmarnab the character of gastric | this series was completed pepsin has been found absent in 
secretion in pernicious anemia; in 74 per cent of their own most of the cases examined. Further data are being obtained 


swe lis ras » The » 2 ras 
57 cases achylia was noted. Phe probl m to be solved was on this point. 
whether, in arriving at the diagnosis, the presence or absence 
ase’ « as 

of free hydrochloric acid was possibly of as much value as . . . . 
fipe ; demonstrated, the following points are worth noting: 

some of the other acknowledged factors, such as the high color - 53 4 fect 1 acidity but tl 
:, . In case 58, there was a perfectly normal acidity but the 
index of the blood or the presence of macrocytes in the smear. 
We decided. theref post-mortem examination corroborated ‘the diagnosis of perni- 
Ve decided, therefore, upon a routine gastric analysis in ; , 
‘ yur cious anemia. 
all cases of possible pernicious anemia, and further, upon the 1 ‘cal of : 
repetition of the analysis during the progress of the disease, 2’. In cast any ¢ 1e picture presented was typical of p rn 
pecially during remissions cious anemia. The patient had undergone three operations 
To obtain these data the Rehfuss tube was introduced for a persistent bloody diarrhoea at one of which, nine years 

The fasting contents were taken; the tube was retained, an before admission, eleven inches of intestine had been removed. 
There was ifference q ini as ing- 
Ewald test meal given and samples taken at forty-minute Phere was much difference of opinion as to the correct diag 
intervals over a varying period of time. In a few cases, a nosis. Finally “ atypical anemia, primary anemia (?)” wa 
test was made for the presence of pepsin. agreed upon. 


We have observed in the clinic of this 


hospital 150 consecu- 3. In case 124 the symptoms pointed to the presence of a 


tive cases of pernicious anemia. We are including in this tumor of the spinal cord, A subsequent operation disproved 
paper a brief discussion of several other points which we this assumption. Death followed one month later. In this 


believe to be of sufficient interest to warrant this inclusion, instance, the first gastric analysis showed complete anacidity 


in all samples but the fourth, which gave a free TIC] of 6. 


namely, a discussion of seven special cases, the family history, 
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TABLE 1 

= é ic ° ‘2 

=, = ce | FA re z 

Fe | 22 Ee E = | 32 

1 1781 Posterior-lateralsclerosis.| 46 | M. — |U.S. 1.5, ?MO0 10-14-14 84 Neg. T. ? |10-6-14 S. | Nonote. 

Pernicious anemia. | ?M12 

2 2133 Pernicious anemia........| 68 F. | — |Canada. 1 ? sees ? | The. N. ? | 1-5-1315 T. | Nonote. 

$ 1548 Pernicious anemia........| 41 | F. | — |U.S | | | Neg. | T. | | 82824) T. | Splenectomy. Died, 3-20-16. 

| omMO 

4 2282 Pernicious anemia,..,....| 63 | M. |; — |U.S. 9 1M4 2- 6-15, 29 Neg. G, | 2-56-15 T. | 

| 
(4067 10 OM 4-14-12 | 1-30-16) 30 ....... 1- 9-16 Died, 6-15-17. 
| 
5 J 2049 Secondary anemia, ...... 57 | M - | U.S 5.5 Mi 12-27-14 40 Neg. | ? ? |12-16-14 8, 
4 | 
2437 | anemia, M5 3- 5-15 T Died, October, 1915. 
Arteriosclerosis. | 5 
6 | 2808 Pernicious anemia.| 42 M — (§U.S. 3 | OMO 5-25-15 80 Neg. ? ? | 5-18-15 5&8 Died, January, 1917. 
Chronic arthritis of | | | 
spine. | | 
7 2818 Pernicious anemia. 56 M — |U.S. 4 | ? ? ? | Neg. ? W. | 5-25-15 T. January, 1917, working. 
Chronic nephritis. | | 

§ | 4181 Pernicious anemia........| 51 | M — | Russia. 0 | OM? 2-24-16 33 Neg. | T. G. | 2-17-16 T 
10M 
| | | | 

0M 0-0 | | 
12 M 12-15-18 5- 7-16, 82 
| | No pepsin. | | 
5 | 
5 M44 WO- B-17) Died, 8-i3-18. 
| No pepsin. 
| 
9 | 4316 Pernicious anemia........| 48 F. — |Canada. 8 0 M 0-0-0 3-16-16 52 Neg. | T ? | 3-13-16 T Died, June, 1916. 
| 8 M 8-14-10 
| | No pepsin. 
0M 0-0-0 5-21-16 67 
13 M 9-11-13 
| No pepsin. | | esl 

10 | 4404 Pernicious anemia........| 60 F — |U.8. 4 OM 0-0 3-29-16 30 Cancer.) T. W. | 3-27-16 T Died, 6-28-16. PF. M., Pernicious 
| 12 M 20-15-34 Tbe. anemia. 
| | | No pepsin. 

ll | 4565 Pernicious anemia........| 38 F — Canada.| § OomMo 8- 9-16 88 Neg. , A ? 426-16 T. October, 1920, working; doing 

| 8M5 very well. 

12 | 4719 | Pernicious anemia........ 73 F. — (|U.S8. 0 ? ? Neg. ?. G 5-24-16 T Died, 6-10-16. Pernicious anemia. 
| 

13 | 4609 Pernicious anemia........| 73 F — |U.8 0 0M 0-0 5- 5-16 29 Cancer.; 8S. W. 54-16 T 

15 M 9-12 

14 | 4748 Pernicious anemia........| 42 M. — |U.8. 3 ? ? Tbe T G 5-29-16 T Died, 7-27-16. P. M., Pernicious 

| anemia. 

15 | 4649 Pernicious anemia........ | 63 M — |U.S8. 4 ?M 0-0-0 5-22-16 35 Neg. 7. G 5-18-16 
| M 4-8-15 
| | 

16| 42. Pernicious anemia........ | 44 F. ? Engi.nd. 0 ? nAR ? Neg. ? ? 425-13 T No note. 

17 1169 Pernicious anemia....... .| 35 | F — U.S. 0 ? ? Neg. Ss N 5- 7-14 Doubtful diagnosis, Pernicious 
| anemia. 

| } ing from varicose vein. 

18 | 1182 Pernicious anemia, Can-| 44 M. | —  Sweden.| 4 ?MO 5- 7-14 32 Cancer ? | ? | 420-14 T X-ray showed definite cancer of 

cer of stomach. M 24 be. stomach. Two diagnoses here. 
| | Died ; date unknown. 

19 1324 Pernicious anemia, Acute; 51 F - 'U.8 5 oMO 9-22-16, 111 Neg T. W 6-9-14 T 

pericarditis, 
0M 0-0-0 fc. 1-24-19 ...... Died, April, 1919. 
| 0 M 8-10-8 

20 | 1327 Pernicious anemia ? Can-| 54 | F — |U.8 0 ?MO0 7- 5-14 78 Tbe. ? W. 8-18-14 At. May, 1915, hemoglobin, 95%. 

cer of stomach ? | M1 

21s Pernicious 44 | M. | 6 ? ? ? Neg. T W. 8-17-14 Died, August, 1916. 

22 | 2789 Pernicious anemia ?...... | se | F. — | Canada. | 0 ? ? Neg. ? ? 5-14-15 T. 9-29-16, hemoglobin, 121% ; smear 
normal. October 10, 1/20, doing 
| | | fairly well. 

23 | 2788 Pernicious anemia........ 49 F = |‘ anada 2 ?MO 5-14-15 35 Neg. T ? 5-13-15 Splenectomy. Died, March 28, 
! | M4 1918. 

24 | 3045 Pernicious anemia; syph-| 31 M. | ++ /U.S. ? owe | ? Neg. T ? 7— 5-15 Died, 5-7-17. P. M., Pernicious 
ilis. Mitral stenosis.| | anemia, mitral stenosis, acute 
| Acute endocarditis. | | } pericarditis. 

4Mi2-8-4 

25 | 3095 Pernicious anemia. Asth-| 49 M. — |U.S8, 17 ee ? Tbe. T. G 7-17-15 T. Died, 12-7-15. 

ma. Chronic nephritis?) 

26 | 2984 Pernicious anemia........ | 47 F | U.S 24 6-23-15 23 Neg. T. | G. 6-22-15| T. Died, 12-13-17. 
| | M10 

27 3096 Pernicious anemia........| 50 vu. 8. 17 8-19-15, 40 Cancer. T. G, | 7-17-15) T. 
OoMO 
12 10-10-16 70 

| 0M 6-6-4 that patient was doing well 
| when last seen, but does not 
| say when. 

28 | 3139 Pernicious anemia........| 59 F. — | England. 16 omMo 8-30-15 35 Tbe. T. W. 7-28-15 T 10-28-15. Splenectomy. 
| 23M 18 Cancer. 
|... 10 0M 0-0-0 2-24-16, BB 2-23-16'...... Died, 7-20-16. 

j | 8 M 10-8-8 

| No pepsin, 

29 | 49385 Pernicious anemia...... | 55 M. — | England. 5 0M 0-0-0 7- 2-16, 70 Neg. T W 7- 2-16 T Died, 12-26-17. 
| 14 M 12-10-8 
| 

* Upper figure is the free HCl, lower is the total acid, expressed in c.c. of N-10 HC] per 100 c. c. stomach contents. M indicates test meal. = 
typical. S = suggestive. N = normal. 


+ Hemoglobin determinations made the same day as gastric analysis or within a few days. 
gray. W 


§G = white. N 


normal. 


typical. 


S = suggestive. 


At = atypical. 


| 
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TABLE 1—ContInvep 
2 | 2 s | 2/. 2 
Clinical diagnosis 3 25 wes > = Follow-up notes 
30 | 4478 | Pernicious anemia..... ooo) 88 F. | — (Ireland.| 5 | 0M00/0 4-12-16} 28 Neg. T. G. | + 816) T. | 
8 M 18-20-20 
| } | 6 M 20 4-21-17) 85 
0 M 0-0-0 
} | 4M8-6-6 October 7, 1920. Tongue smooth. 
} Working. 
31 5070 | Pernicious anemia......... 47 M | U. 8. 7 0M 0-0-0 8-10-16} 67 Neg. Ga. 7-16] T. October 11, 1920. In fair health; 
24 M 20-22-18 | has neuritis. 
tension. Arteriosclerosis. 
| 5169 Pernicious anemia; 56 M. | — | Ireland. 3 omMo 9-27-16} 67 Tbe ?. ? 8-21-16, T. Died, May 8, 1917. 
} chronic nephritis; } 8M10 | 
chronic myocarditis. | 
? Lead poisoning. | 
33 | 5174 | Pernicious anemia. 49 rj - England. 0 ? e ? Neg. s. G 8-22-16 T. Died, 8-25-16. Terminal temp. 
Chronic nephritis. | 107°. ?Sunstroke. Very hot 
| Chronic uremia. Insola- | day. No P. M. 
| tion. 
34 | 4949 | Pernicious anemia........ 47 8. 8 | OMO 7-10-16} 45 Tbe. G, | 7- 8-16 T. | Nonote. 
| | 14 M 12-24-14 
35 | 3435 Pernicious anemia........ 48 F.| — 7 2? M 0-0-0 10-12-15} 29 Cancer. T. N, |10- 8-15) T. | 
|  M 8-15-6 
| OoMO | 
5M 10 D-19-16} Died between May, 1917, and De- 
| cember, 1918. 
36 | 3491 Pernicious anemia....... 47 mM. | |U.S. 4 10-24-15} 40 Neg. N. 10-20-15 T. | Sept., 1917. Hemoglobin 112% 
| | 4M8 | Doing heavy work, 
0 M 0-0-0 10-30-19} 80 ........), 9-6-20. Feels well; treated by a 
4M 10-8 quack, 
37 | 3538 | Perniciaus anemia........ 54 M. — Sweden. 3 MO 10-28-15} 37 P. A, Ss. G, |10-28-15 S. 
M8 | | 
oMO 
38 | 3686 ? Pernicious anemia, 66 M. | — | Ireland.; 9 oMO 11-18-15} 50 Cancer.| 8, G. li-l7-15 S. | Atypical case. 
? Cancer of stomach. | Ml | 
0 M 0-0-0-0 
M 8-6-8-10 11-28-15) 60 |........ August, 1917. Hemoglobin, 80%. 
| | | Cramps in legs. Is working. 
| This discredits diagnosis of 
0M 0-0 2-11-16 78 | cancer. 
6M 5-1 
OoMO 
[M9 Died, August 23, 1919. 
39 1784 | Pernicious anemia........ 42 F. | @ ? Neg. G. 10-19-14; T. Died, 2-25-16. 
40 2834  Pernicious anemia........ 31 M. — Canada. 1 Free HCl in 6 jucnces Neg =. N. | 5-22-15 T. Died, 6-23-15. 
vomitus, 0 
41 3768 Perniciousanemia. Hem- 30 F. - |U.S. 2 ? ? Neg. N. N. 12-11-15 S. Died, !-15-16. 
orrhagic stomatitis. 
42 106 Pernicious anemia, 59 F. - U.S. 6 ? ? (Cancer.| T. ? 5-23-13, T. Died, 11-6-15. 
Chronic nephritis. ? 
43 135 | Pernicious anemia........ 61 F, — U.S. 7 ? © Neg. ? 6-.1-13  T. Splenectomy. Died during 1915. 
44 780 Pernicious anemia...... 44 F. — England.| 7 ? Neg. ? 1- 3-14, T. Died, 2-20-15, 
45 881 Pernicious anemia........ 64 F. — Canada.' 6 The. 2-26-14 T. Died, 12-6-15. 
46 1130 | Pernicious anemia........ 51 M. ? U.S. 1 ? oeee ? Neg. 4-29-14. T. Died, 5-1-14. P. M., aplastic bone 
| marrow. 
47 1413 | Pernicious anemia........ 38 F. — |U.S. 2 ? cons ? Neg. ? | 7-10-14, T. Died, 1-5-15. P. M., pernicious 
| anemia, 
48 1410 | Pernicious anemia........ 72 M. — |U.S. 1 ? cove Neg. Ee 7-10-14) T. Died, August 31, 1916 (or 1915). 
49 1280 Pernicious anemia. 26 M. — |U.S. 4 ? esse Neg. ? ? 6- 3-14, T. Died, 9-2-14. 
Hemophilia. } 
50 2680 Pernicious anemia. Eosin- 64 F. — |U.S. 28 oma | 5- 8-15, 25 Neg. Ss. | 4-23-15; T. No note, 
ophilia, cause unknown. j M i4 | 
51 3063 Pernicious anemia. Ex- 51 F — | Canada, 3 Vomitus No.M0| 7-11-15 36 Cancer. ? | G, 7-0-15 T. Died, 6-22-15. 
haustive psychosis. Free HC] M6 
52 3718 Pernicious anemia........ 36 F. — | Canada, 6 0M 0-0-0-0 /12-11-15 35 P. A. T. | N. |12- 2-15) T. 
M 4-3-5-4 
53 3690 Pernicious anemia. Syph- 68 M. | ++ 0 M 0-0-0 11-29-15 21 Neg. W. 11-27-15 T. 
ilis. M 22-10-4 
0 M 0-0-0 
M 2-2-3 Died, Nov. 27, 1916. Received 
vigorous anti-syphilitic treat- 
ment. 
0M 0-0-0 3-20-16 72 
No pepsin. | 
54 3863 Pernicious anemia. Syph- 43 M. ++ | Canada. 8 0M 0-0-0 1-13-16 28 Cancer. T. G. 12-29-15; T. Received anti-luetic treatment. 
ilis. 8 M 11-11-18 Anemia. Died, April, 1917. 
-21-17 88 
OM 10 | 
55 4063 Pernicious anemia. Syph- 63 F. + | U.S. 7 0 M 0-0-0 1-30-16 48 Anemia. T. | G. 1-29-16, T. September 23, 1920. Been very 
ilis. OM 4-3 well since leaving hospital. 
0 M 0-0-0 3- 3-16, 90 | 
10 M 27-10-10 
56 4430 Pernicious anemia. 60 F, - U.s. 0 0M 0-0-0 4- 1-16 78 The. s. G 3-31-16) Died, 9-6-17. P. M., pernicious 
Chronic Nephritis. Hy- 15 M 20-18-18 anemia, chronic nephritis and 
pertension. ‘Chronic postero-lateral sclerosis. 
Myocarditis. ? Angina 
Pectoris. | 
57 4292  Pernicious anemia....... 28 F. - |U.8. 1 0 M 0-0-0 3-10-16 22 Neg. T. | G | 3 &16 T. 
10 M 10-20-15 
0M 0-0-0 8-28-16)...... Died, May 5, 1917. 
3 M 2-4-4 


§ G = gray. 


= white. 


N = normal. 


= typical. 


S = suggestive. 


= typical. S 


At = atypical. 


suggestive. 


* Upper figure is the free HC). lower is the total acid, expressed in c.c. of N-10 HCl per 100 c. c. stomach contents. M indicates test meal. 
+ Hemoglobin determinations made the same day as gastric analysis or within a few days. 
Ww i i 


N = normal. 


= 
| a | 
eis | Clinical diagnosis 
= = 
| = 
= < n | = 
58 5330 Pernicious anemia. B.| 58 F. | | 
pyocyaneus, generalized 
infection. | 
59 5409 Pernicious anemia. 45 | PF. | — | Ireland. 
Chronic cystitis. Psy.| | | 
chosis, symptomatic. | | 
60 5485 Pernicious anemia....... 21 F. U. 8. 
| 
} 
61 5585 Pernicious anemia........ 54) M. | — | U.S. 
| | 
62 5610 Pernicious anemia.| 65 | F. — |U.8. 
Chronic nephritis. | | | 
63 5657 Pernicious anemia.| 62 F. — |U.S. 
Chronic nephritis. 
64 5590 Pernicious anemia........| 43 F, — | Canada. 
65 5377 Pernicious anemia......../ 29 | — 
| 
66 5548 Pernicious anemia........| 48 M.| — |U.S. 
67 6207 Pernicious anemia. Pul-| 66 | F. | — | Ireland. 
monary emphysema. 
68 6142 Pernicious anemia........| 38 F. ae U.S. 
69 5811 Pernicious anemia? Addi-| 42 | M. | — | Sweden. 
son’s Disease? Tbe. Re- | 
troperitoneal nodes. | | 
70 6017 Pernicious anemia........| 58 | F. — | Russia. 
71 6394 Pernicious anemia........| 57 M. |U.8. 
72 6364 Perniciousanemia. ?Com-| 53 M. | — | Sweden. 
bined degeneration of | 
spinal cord. 
73 1729 | Pernicious anemia........) 58 | F. | — |U.S. 
74 6679 Perniciousanemia. ? Mi-| 48 F. U.S. 
tral stenosis and mitral | 
insufficiency. 
75 6632 Pernicious anemia. Fur-| 74 M. — |Germany. 
unculosis. 
| 
76 6600 Pernicious anemia. Frac-| 46 F. | ++ | Ireland. 
, tured rib. | 
7 5990 Permicious anemia.) 53 M. — |U.8. 
Chronic nephritis. | 
7S | 7005 Pernicious anemia. Com-| 57 M. - U.S. 
bined degeneration of| 
7 spinal cord. 
79 7072 ~Perniciousanemia. Mitral, 42 M. — | Ireland. 
stenosis; mitral insuffi-| 
ciency. 
80 | 7202 Pernicious anemia........| 65 M. | — | England, 
81 7256 Perniciousanemia. Mitral! 40 F, — | Sweden. 
stenosis ; mitral insutfi-| 
ciency. Paranoid psy-| 
chosis. | 
82 7160 ? Pernicious anemia.| 44 M. — | Canada. 
Combined degeneration) 
> of spinal cord. | 
83 6974 | Pernicious anemia. Ar-| 59 F. — U.S. 
teriosclerosis. | 
84 7110 Pernicious anemia........| 46 — |U.8. 
85 | 6882 Pernicious anemia........ | Mj; — |US. 
86 7207 Pernicious anemia........ | 58 F. | — |U.S. 
87 7434 Pernicious anemia. La-} 40 F. + |U.S. 
teral sclerosis. | 
88 7026 ? Perniciousanemia......| 45 F. — 
89 7493 Penrnicious anemia. In-| 58 M. — |U.S8. 
> ternal hemorrhoids. 
90 7745 Pernicious anemia ?...... | 65 F. — | U.S. 
. | 
91 7719 Pernicious anemia ? *35 F. - 
teral sclerosis ? 
92 | 7736 Pernicious anemia........| 29 F. — Canada. 
98 | $220 Pernicious anemia........| 58 M. — |U.8. 


Aveust, 1921] 


| 


* Upper figure is the free HCl, lower is the total acid, expressed in c.c. of N-10 I1C] per 100 c. c. stomach contents. M indicates test meal. 
Hemoglobin determinations made the same day as gastric analysis or within a few days. 
N = normal. 


+ 
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TABLE 1—Continvep 


| 
| 
| 


W = white. 


gray. 


| 
| 22 sa = | 2] w Se 
aa se 3s | | 
| a | 
| 0 | OM2236-50 | 9-22-16] 63 Neg. T. | G. 9-20-16 
| 22 M 54-60-62 | 
| 1 | 10-16-16 20 Neg. T. | G. 17-16 
M3 
3 | 0M 000 (11-24-16 56 | P.A.| T. | N. |10-28-16 
| 2M6420 | 
| OM 0-0-0 
| 2 | OM000 1l-14-16 80 Tbe. | T. | G. 11-12-1 
8 M 14-10-10 
1 | 11-17-16} 25 Neg. G. 11-16-16) 
| 
0 | 11-25-16; 30 Neg. | T. | W. [1-14-16 
| 6M 10 
| 1 | 0M 0-0-0 11-15-16, 73 | Neg. | N. | ?  II-18-16 
4M 2- 
4 | 10- 5-16; 20 Neg. T | G 9-30-16 
14 M 24-24-12 
| 5 | omo | 190 | 90 | PA. | | 
| No pepsin. | } 
| | oM000 } 
| 1 ? M 0-0-0 2-27-17, 25 | Neg. | T. | G. | 2-25-17) 
M 6-14 
8 0M 0-0-0 2-16-17; 50 Cancer., T. | G. | 2-14-17) 
10 M 4-4 
0 | 12-22-16 70 The. | S. | N. 12-20-16! 
12 M 14-8-10 
| 
4 | (1-25-17 400? G. | 1-22-17 
M8 
| 0 OM0O0-O | 4-7-17) Neg. G. | 4- 5-17) 
10 M 12-8-8 
1 0 M 0-0-0 4- 2-17; 60 Neg. , J G. 3-31-17) 
10 M 10-25-16 
3 MO 10-11-14, 94 Neg. | W. 10- 6-14) 
MIs 8- 1-17] 
0 ? | | |Cameer. T. | W. | 5-25-17) 
3 0 M 0-0-0 5-26-17, 40 Neg. T. | G. | 5-18-17 
16 M 12-12-16 
0M 0-0 7-80-17, 30 
5 M 6-0 
4 0M 0-0-0 5-14-17, 40 Neg. | S. | G. | 5-12-17 
10 M 10 
4 0M 0-0-0 1-20-17} 28 | The. T. 1-19-17 
6M 4-6 | 
0M 0-0-0-0 7-31-17, 60 The. G, | 7-30-17 
0 M 10-6-6 
* 0M 0-0 8-16-17; 31 | Neg. 1 G. | &14-17 
25 M 17-22 
5 6 M 0-0-0 9-10-17 46 Neg. T. W. | 9- 8-17 
9 M 12-13-13 
3 ? enne ? Cancer. ? N. | 9-20-17 
3 ? Neg T. | N. | 8-30-17 
| 
6 0M 0-0-0 7-25-17) 45 Neg. 8. G, | 7-28-17 
10 M 16-12-14 
2 0M 0-0-0 8-21-17) 29 Tbe. N. | G. | 8-20-17 
13 M 14-13-24 
9 OM 0-00 7- 7-17) 3) Neg. N. G. | 7- 5-17 
M 9-16-13 
3 OM 00 9-10-17; 49 Neg. T. | G. | 9 8-17 
3 M 12-12 
4 0M 0-0 10-22-17} 68 | P.A. N. | N, |10-20-17 
22 M 20-20 
4 OM 00) 8- 8-17; 45 Neg T. | G. | 8 6-17 
0M 10-0 
2 0M 0-0-0 11- 3-17. 50 Neg. N. G. |ll- 1-17 
4M 5-6-6 
0 0M 0-0-0 12-27-17, 65 The. T. | G. /|12-22-17 
5 M 4-4-5 
4 ? one ? Neg. S. | G. |10-17-17 
8 | ? ? Neg. N. N. 12-20-17 
0 0 M 0-0-0 3- 5-18} 48 The. T. | W. | 3- 4-18 


typical. 


15 M 17-18-20 


At 


atypical. 


S = suggestive. 


| 
| 
} 


T = typical. 


| 
| 


S= 


lood smear || 


a 22s 


suggestive. 


Follow-up notes 


Died, 10-19-16. P.M., pernicious 
anemia, fibrous pericarditis and 


pleuritis. Autopsy stomach 
contents. No free HCl. 
No note. 


Considered Tbe. at Sharon. 


Died, December 380, 1917. 
June, 1918, about the same. 


Colored. Died during 1917. 


Died, February 26, 1918. 
Died, April, 1917. 


P. M., Pernicious 


Died, 3-21-17. 
peritonitis ; 


anemia; acute 
acute nephritis. 

Diagnosis: Gastric neurosis, due 
tu overwork and worry, 1910. 


Died, October, 1918. 
Died, 3-5-17. No P. M. 


Died September 13, 1918. 


Atypical case. Died, 4-19-17. P. 
M., nothing except hyperplasia 
of mesenteric glands and lym- 
phatics of sma)! intestine. 

Had psychosis. No note. 


Died, 4-16-17. 
Died, May, 1917. 


Not diagnosed pernicious anemia 
at this time. 

Anacidity found with normal 
blood; twenty months later 
had typical pernicious anemia. 
Died, Augrst, 1919. 

Died before August, 1918. 


Atypical case, white count of 
14,000, X-ray showed filling de- 
fect of lesser curvature. Died, 
November 14, 1917. 


Treatment: diarsenol. June 19, 


1920, fairly well. 
Died, 8-12-17. 


Died, May 29, 1920. 
Died, about June, 1918. 


Died suddenly, 10-2-17. Deliri- 
ous. P. M., pernicious anemia 
and pachymeningitis. 

9-21-20, no note. 


Died, October, 1917. 


Died, 4-26-18. 

Died, about September, 1918. 
Died, December 30, 1918. 
Died, latter part of 1919, 
Died, June 3, 1918. 


9-21-20. Was in fair health in 
spring of 1920. 


Died, October 14, 1920. 


Sept., 1920. Living, but in poor 
health. Unable to use legs much. 

March 20, 1919. Condition about 
the same. 

Died, May 10,1918. Mentally con- 
fused, with ataxic paraplegia. 

Died, end of March, 1918. 


N = normal. 


2 
| 
' 
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| | 9. 8 | 3 
| 8 | 3 | wg | os = 
3 | Clinical diagnosis | os | | > | § Follow-up notes 
soa iy | om as | = v2 | = 
94 8217 Pernicious anemia....... -| 56 F. | - U.8 5 OM 4 ™ 3- 5-18) 35 Neg. | S. G. | 34-18 T. Died, May 28, 1918. 
M 17-23- 
95 8192 Pernicious anemia........ | 63 M. - U. 8. 0 0M 0-0-0 3- 6-18, 40 | Neg. 2-28-18; T. Died, about May, 1918. 
17 M 9-6-6 
96 | 8540 Pernicious 61 M. |U.8. 3 | ?M | 4-17-18) 50 P.A T G 4-20-18 
M 9-7- | 
| | 0M 0-0-0-0-0| $-24-19} 29 3- 5-19 | Died, October 28, 1919. 
0-0-0--0 
M 6-6-5-6-5 | | | 
-§-12-12 | } | | 
Every fifteen | | 
| minutes, | | 
97 | 8448 Pernicious anemia..... ooo] @ Fi} - |U.8. 4 | 4-11-18 30 (|Cancer.| N. W. 49-18 T. | 8-30-20, Fine; smear normal. : 
| 8M6 | | 
98 | 8865 Pernicious anemia........ 59 M. - |U.8 2 ? cove ? Neg. ? W. 6-23-18) S. | Died, 6-27-18. P.M., Pernicious ; 
| | anemia and healed Tbe. 
99 | 8817 Pernicious anemia........ 62 M. — U.S. 4 ? cece ? Tbe. T G. 6-13-18) T. | Died, October 9, 1918. 
100 | 8918 Pernicious anemia........ 48 F. — England.| 7 0M 0-0-0 7-10-18 85 Neg. | T. G. 7-318) S. Died, May, 1919. i 
} 8 M 10-11-14 
101 9017 Pernicious anemia.; 71 F. — |U.8. 3 ?M 0-0-0 8-22-18 60 Neg. yy 7-22-18, T. | Died, spring of 1919. 
Chronic myocarditis. | 
Hypertension. } | | | bes 
102 | 9102 Pernicious anemia........| 54 P. — England.) 5 0 M 0-0-9 | 8 8-18 23 Neg. N. W. & 9-18} T. | Died, 2-21-19. P. M., Pernicious 
| M 2-2-5 anemia and’ chronic nephritis. 
108 9291 Pernicious anemia........ 63 F. - U. &. 1 OomMo 9-17-18 20 Cancer.) N. G. 9-16-18) T. | Died, February 21, 1919. 
104 9774 Pernicious anemia. Gas 41 M. - U. &. 1 ? wane ? Neg. | N. N. 10-80-18 At. | Died, 11-5-18. P. M., Pernicious 
bacillus infection; ter- | anemia and gas bacillus infec- 
minal. | | tion. 
105 9792 Pernicious anemia........ 52 M. - Ireland. 6 OM ?00 11- 9-18 40 Neg. | S @. 11- 5-18 T. | Is a rubber worker and exposed 
| 20M 16-20 | | to chemical fumes. April 17, 
| | 1920, feels fair. Hemoglobin 
| } | 60%. ? Anemia, due to chem- 
| | icals. i 
106 9900 Pernicious anemia........ 33 F. - vu.s | 0 0 M 0-0-0 11-23-18 65 P.A. T N. 11-21-18) T. | September, 1920. Quite well. 
5 M 2-10-3 Working. 
107 10295 Pernicious anemia........ 54 M. — | Canada. 1 0 M 0-?-0 1-16-19' 18 Neg. ,. G. 1-14-19) T. Died some time before June, 1920. 
5MO0O -12 
108 10824 Pernicious anemia.| 49 M. —- |0.8. 3 ? | cess ? Neg. T G. 1-18-19) T. | Died, 2-14-20. 
? Tuberculous pleurisy. } 
109 8345 Pernicious anemia........ 39 F, — Denmark.) 4 0 M ooo 4-27-18 75 Cancer.| S, G. | 3-26-18} T. | 
| 2 M 5-6-18 
| 0M 0-0-0 j 
| 10 M 40-0-10 1-25-19) .. | 1-18-19) .. Died, January, 1920, 
110 10748 | Pernicious anemia........ 47 | U.S, 1 OM 0-00 | 3-28-19 29 Neg. | T W. 3-26-19/ T. September, 1918, Dr, F. T. Lord 
| 20 M 16-0-10 } | found blood normal, Died Oct, 
23, 191:', 
111 10680 | Pernicious anemia.) 71 M. |U.8, 5 0 M 0-0-0 3- 8-19 65 Neg. s. W. 3- 6-19' 8S, 1-7-20, Hemoglobin, 90%. Good 
? Cholelithiasis. | 5 M 50-60 condition. October, 1920, in 
| } | fair health, 
112 10691 | Pernicious anemia........ 36 F. — Sweden. | 3 0 M 0-0-0 3-18-19 31 Neg. | T. N, | 3-17-19 T. | No note. 
| | 22 M 8-6-6 | } 
113 |10705 | Pernicious anemia........ 61 F. — Alsace 5 omMO 3-20-19) 54 Neg. | N. G. | 3-1%19 T. | Died, June 23, 1919, 
| Lorraine.| M4 | 
114 10635 | Pernicious anemia........ 50 | F. - |U.8, 8 omMo 3-10-19, 24 | Neg. | S. | G. | 3 6-19 T. | Died, 4-10-20. P. M., Pernicious 
4M | anemia, 
115 11005 | Pernicious anemia........ 7% | 8. — |Canada,| 0 M 0-0 5- 5-18 17 Tbe. | T. W. | 5-3-19 T. Died, May 24, 1919, of pernicious 
} | | anemia. 
116 |10939 | Pernicious anemia, Com- 36 F, - |U.8, 0 0 M 0-0-0 4-26-19, 51 | Neg. | N. N. | 4-23-19 S, Died, 10-30-19, 
bined degeneration of | 6M 4-4-4 
spinal cord, | le | 
117 |10872 | Anemia (severe, atypical, 38 | F. — |Canada.| 1 4M 28-30-14 4-13-19 63 Neg. | T. N. | 412-19 T. | Atypical case, Nine years ago 11 
| ? pernicious); chronic | | 28 M 56-60-34 | | | inches of gut removed; two 
diarrhea, 0 M 24-0-0 | other operations for bloody 
4M 58-20-8 | 4-23-19 70 | | diarrhea, 
118 10811 | Pernicious anemia, Par- 52 M. — | Canada, | 10 0 M 0-0-0 48-19 22 | Tbe. | S. G. 4-419 T. | July 9, 19:9. Hemoglobin 80%. 
alysis of facial nerve, | 10 M 8-16-10 | Well. Died, 1-26-20, : 
119 11201 | Pernicious anemia........ 43 M. - 8. | 8 0M 0-0-0 3-12-17| 93 Neg. | N. G.  6-4-19 T. Died, 65-19. P. M., Pernicious 
| | | 6 M 13-10-10 } anemia, postero-lateral sclero- 
| } | sis and healed pulmonary tuber- 
} | | culosis, 
120 |11408 | Pernicious anemia........ 48 F, _ v. & | 0 0M 0-0-0 79-19 55 | Neg N G, | 7-819 T. Died, July 23, 1920, 
| } 25M -10-25 ' 
121 11508 | Pernicious anemia. 54 | M. U. & 0M 0-0-0 7-26-19 35 | PLA T G 7-24-19 T. Died, June, 1929, 
? Chronic myocarditis, 7-12-4-3 
122 |11822 | Pernicious anemia........ 58 | F. - Italy 3 0 M 0-0-0 9-12-19, 45 |Cancer,’ T. N. 9-11-19 T. | September, 1920. Condition the | 
| 14 M 22-8-2 | | same. 
123 11527 | Pernicious anemia, Sub- 45 F. — Russia. | 9 | OMO-00 81-19} 85 | Neg. N G 7-29-19; T. 
| acute infectious arthri- | | | 
tis, | 
0M 0-0-0 6-16-20; 65 6-14-20 ...... No note. 
10 M 10-5 
124 11502. ? Tumor of spinal cord. 03 M. — | Canada, 0 0 M 0-0-0 7-26-19 65 (Cancer,| N. G. | 7-24-19 At.| Operation by Dr. Cushing 
Y Pernicious anemia, } 10 M 20-42-67 | ? Spinal cord tumor, Died 
10 M 20-42- 
| | 16-32 | 
125 12013 | Pernicious anemia........ 49 | M. 0 ? ? PLA T G. |10-11-19 S, Died, November 19, 1919, 
| } Tbe 
126 |11829 | Pernicious anemia........ 55 | - | 6 OM 9-14-19, 35 Neg. T W. | 9-13-19 T. Died, December 13, 1919. 
| | 6 M 23-16 | 
127 |11999 | Pernicious anemia. 53 | M |U.8, 9 0M 0-0-0 9-11-19 30 Neg. T. G. | 97-19 S, Died, 12-819. P, M., Bone mar- 
| ? Sprue (recovered), 0M 0-0-0 | | row, hyperplasia, 
128 |12208 | Pernicious anemia........ 56 F, — |U.8, 3 0 M 0-0-0 ll- 8-19 25 Neg. fz. N. 11- 6-19 At. Nonote, 
| | | 
129 |12318 | Pernicious anemia........ 61 F. - {|U.&@, 12 0 M 0-0-0 11-22-19, 55 ‘Cancer.| T G. 11-20-19 T. Died, 12-4-19, P. M., Pernicious 
15 M 25-25-80 | The. anemia, 
* Upper ay is the free HCl, lower is the total acid, expressed in c.c. of N-10 HCl per 100 c. c. stomach contents. M indicates test meal. 
+ Hemoglobin determinations made the same day as gastric analysis or within a few days, ~T=typical. S = suggestive. N = normal. 


§G= gray. W = white. N = normal. T= typical. S = suggestive. At = atypical. 
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TABLE 1—ContiInvep 


£3) 35 s | $a) & 8 | 
180 12822 Pernicious anemia, 56 F, — | Camwada, 5 0M 0-0 (1-23-19 55 Canecer.| 8. G. 11-21-19 T. | Doing pretty well, 8-30-20. 
Vitiligo. | | Tbe, 
131 11710 Pernicious anemia........ 42 M. — |U.8. 11 | OM00-0 ? ? Neg. % N, | 9-18-19) S. | No note, 
182 13032 Pernicious anemia......... 50 F — |U.8. # | 2- 4-20) 83 Tbe, T. G. | 2-28-20/ | No note, 
| 10 M 2-5-9 
133 12607 Pernicious anemia, 59 M. — |U.S8. 6 | O0M000 1-29-19 45 Cancer.) T. 12-28-19) 8S, No note, 
terio sclerosis, | 8 M 17-80-20 
184 12688 Perniciousanemia, Ataxic 42 | OM0O0-0 1- 7-20 100 Neg. N. G. | 1- 1-20 8S. | Nonote, 
paraplegia, Hyperten- | 2 M 7-11-12 | 
sion, | } 
185 12699 Perniciousanemia, Ataxic) 55 F. — |Canada. 6 0M 0-0-0 1-17-20, 84 Neg. | 8. G, | 1-12-20 S, | No note, 
paraplegia. Arterio- | | | 
sclerosis. | | 2 
136 12725 Pernicious anemia........, 67 F. | - | 00 1-17-20 35 Neg. 8. W. | 1-15-20 No note, 
137 12235 Pernicious anemia. 55 F, — Canada, 1 ? eee ? Neg. Zz ? 10-10-19 No note, 
Chronic myocarditis. 
Acute pulmonary 
edema, | 
188 18167 |? Pernicious anemia, Car- 41 F. — (Ireland, 2 0M 0-00 3-16-20 60 Neg. N, G. 3-15-20 §, No note, 
diac hypertrophy. 37 M 10-16-3 
139 18226 Pernicious anemia. Dia- 50 F, — Denmark. 5 ? cece ? Neg. N, G, | 8-24-20) T, No note, 
betes mellitus, | 
140 18266 Pernicious anemia. ? Mi- 40 F, — Canada, . 4 ? eoce ? Tb¢, N, G, | 3-20-20) T, Transfused in 1917 for anemia, 
tral stenosis and mitral September 1, 1920, not doing 
insufficiency. well, 
141 18635 Pernicious anemia........ 52 F. + Canada, 0 0M 0-00 5-26-20, 44 Cancer.) T. G, | 5-24-20) Nw note, 
2 M 10-10-8 Tbe, 
142 13262 Pernicious anemia. 69 F. ++ U.S, 2 0M 0-0-0 4-10-20 55 Neg. N G 3-29-20' §, No note, 
Chronic bronchitis. 4M 3-3-4 
? Syphilis. | 
148 13783 ? Pernicious anemia......| 59 F. — Armenia. 4 0M 0-00 6-16-20 31 Neg. N. G 6-15-20 §, | Atypical: had great deal of 
3M 3-12-11 | | diarrhea, ? Pellagra or sprue 
| or cancer, 
144 294 «~Pernicious anemia........ 37 M. — Canada, 0 0M 28 7-21-16 74 ? = N. 8-23-18 §,  Sept., 1920, Well and working. 
16 M 68 
145 3709 | Dibothriocephalus latus.. 33 F. — Sweden. 8 omMo 12- 2-15 40 Neg. .. N, 11-30-15 Four worms delivered. Typical 
| 12M6 pernicious anemia picture, 
OM 0-0 | 
| | | 9M 12-5 B— 9-16) 124 | el May, 1918, Well. 
146 83729 ? Pernicious anemia. 17 | M.| — (U.S. | 20 | OM0-0-0 12- 8-15, 37 Neg N, 12- 4-15) 
? Anemia secondary to 8 M 36-16-6 
gasoline fumes. 0 M 0-0-0 
OM 5-14-14 1-15-16) 88 
0M 0-0-0 
0 M 16 23-5 2- 4-16) 126 September, 1920, Well ever since 
| | 0M 0-12 10- 8-16 115 discharge. 
| 8 M 18-43 
147 6225 Chronic nephritis., 62 | F. | — |U,S, 0M 00-8 8-1-17| 41 Neg N G, 2-28-17) S. | Atypical case. White count 
Chronic uremia, Per-, 0M 28-22-32 46,000, Phthalein 0%. Died, 
nicious anemia, | | | | | | | | 3-19-17, P. M., acute pericar- 
} | } } ditis, pleuritis, peritonitis and 
} | | enteritis; chronic cholecystitis 
| | | | | and peritonitis; chronic vascu- 
} } } | | | | lar nephritis, but nothing sug- 
| | | | | gestive of pernicious anemia, 
148 6375 Pulmonary tuberculosis. 45 F. | — |Canada.| 4 | 0M0-?-0 4-6-17| 78 Cancer. S. | N. | 42-17 S. | Died, Mareh, 1918, P. M., tuber- 
Renaltuberculosis. | | 10M0- 20 | culusis of lung, intestines and 
? Pernicions anemia. | | | | kidney; sprue, but no perni- 
Stomatitis. | | | cious anemia. 
7297 Sprue, pulmonary tuber-) | 
culosis, Secondary ane-| | 
mia, | } 
149 | 6872 ? Cancer of cxeum, 42 BF. U. 8. 1 | OM0-00 7- 3-17) 54 Neg. N, N, 7- 2-17) At. | Operated on August 5, 1918, Can- 
? Pernicious anemia, | | cer found, Died, March, 1919, 
15 M 31-8-6 
150 7609 Syphilis, Syphilitic neu- 64 M. ++ England, 0 ? cove 2 |Cancer.|; N, | G. |11-32-17) At, | 
ritis. | 
8772 ?Pernicious ol 0M 2-6 Se GD 6- 5-18, T. | Died, January, 1919, 
Syphilis. 16 M 20-20 
? Hodgkin’s disease. | | 
* Upper figure is the free HCl, lower is the total acid, expressed in c.c. of N-10 IiC] per 100 c. c. stomach contents. M indicates test meal. 
+ Hemoglobin determinations made the same day as gastric analysis or within a few days. ¢T=typical. S = suggestive. N = normal. 
§G=gray. W=white. N = normal. || T =typical. S = suggestive. At = atypical. 

Omitting these two last cases in which the diagnosis was hypermotility with normal blood, was made twenty months 
questionable, in only one case in the 105, or 0.95 per cent, before the pernicious anemia became evident. In the third 
was the presence of free HCl demonstrated. (Case 5) arterio-sclerosis, secondary anemia and achylia gas- 

Three patients under observation showed a gastric anacidity, trica were diagnosed, three months before the pernicious ane- 
with a normal blood; but later all developed the typical pic- mia could be recognized. These observations indicate that 
ture of pernicious anemia. In one patient (Case 66) anaci- the changes in the gastric contents antedate those in the blood 
dity had been found six years before the diagnosis of per- and, together with the analyses presented, show that the an- 
nicious anemia was made. At that time the hemoglobin was acidity is persistent here throughout the course of the perni- 
90 per cent, and the blood smear normal. In the second cious anemia irrespective of the improvement in other findings 


patient (Case 73) a diagnosis of achylia gastrica and gastric so characteristic of this disease. 


| 
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Of special importance is the group of cases in which the 
gastric analysis was essentially the determining factor which 
made us hesitate to make a diagnosis of pernicious anemia, 
and which suggested that we might be dealing with some other 
disease. As will be shown by a discussion of these cases, the 
presence of free hydrochloric acid in the gastric secretion 
throws doubt on the diagnosis even when all other factors 
point to pernicious anemia. 


SpeciAL Cases 

The following seven cases are included in Table I and are 
discussed here in detail because, although they suggested per- 
nicious anemia in many respects, subsequent developments 
proved that some other condition was present and that the 
anemia was of a secondary type. Five of these cases demon- 
strate the importance of questioning the diagnosis of per- 
nicious anemia when free hydrochloric acid is present in the 
gastric juice. 

Case 144—A painter, 37 years of age, was admitted August, 1913. 
Complaint: shortness of breath and an infected hand. The family 
and past history were negative. He had been subject to attacks of 
abdominal pain of a few days’ duration, but not of sufficient severity 
to force him to stop work. Slight jaundice developed during these at- 
tacks. Two weeks before admission he had cut the thumb of his left 
hand. The wound had become infected and it was for this reason that 
he entered the hospital. His shortness of breath never had been very 
troublesome. Physical examination showed a marked prownish pig- 
mentation of the skin, no lead line, a peculiar yellowish appearance 
in the sclere#, more like fat deposits than jaundice, and a markedly 
enlarged spleen, 10 cm. below the left costal margin. The patient had 
noticed that his skin had been growing darker during the past year. 
The urine never contained bile. The blood showed a hemoglobin of 
65 per cent; erythrocytes, 2,544,000; leucocytes, 7,500. Differential: 
polymorphonuclears, 67 per cent; large lymphocytes, 27.5 per cent; 
small lymphocytes, 3.5 per cent; eosinophiles, 1.5 per cent ; basophiles, 
0.5 per cent. In the smear were noted marked poikilocytosis and 
anisocytosis, slight diffuse polychromatophilia and stippling and an 
occasional nucleated red cell. The color index was persistently 
above 1: The patient had no fever and no gastric analysis was made 
at this time. He was thought to have pernicious anemia. He was 
discharged in good health and has remained so. 

In July, 1916, he was called back to the hospital. He seemed to 
be in the same general condition as when seen three years before 
He had had no new symptoms and was working hard. At this time he 
had a recrudescence of a chronic gonorrhea. The hemoglobin was 
74 per cent, the erythrocytes were 4,400,000, and the smear showed a 
slight variation in the size and shape of the erythrocytes, predomi- 
nating microcytes with occasional macrocytes. The tongue was 
smooth and pale and the skin was markedly pigmented. No bile was 
present in the urine. The liver was not felt but the spleen was more 
than a hand’s breadth below the left costal margin. Gastric analysis 
showed a normal quantity of free hydrochloric acid. A fragility test 
of the red cells was made and hemolysis was found to begin at 
0.43 per cent NaCl and to be complete at 0.33 per cent; a normal 
control done at the same time giving 0.36 per cent and 0.25 per cent. 
There was, therefore, a slight increase in the fragility of the erythro- 
cytes. To-day the patient is working and feeling well. The most 
probable diagnosis made by two observers was hemolytic jaundice, 
for certainly it would have been very unusual for a case of pernicious 
anemia to go for seven years with no symptoms of the disease other 
than the suggestive blood picture. 

Case 145.—A Swedish woman, 33 years of age, entered the hospital 
with a history of two attacks similar to her present complaint, one 


eight years and the other two years before admission. She had en- 
joyed her customary good health between these attacks. The present, 
upset had begun two months before, and was characterized by vomit- 
ing, weakness and increasing pallor. Physical examination showed pal- 
lor, increased pigmentation of the skin, and a systolic murmur at the 
base of the heart. The blood examination was typical of a primary 
anemia—a leucopenia, high color index, nucleated red cells and varia- 
tion in size and shape of the erythrocytes. The Wassermann test 
was negative. She had some fever and the heart rate was acceler- 
ated. The gastric analysis showed complete anacidity. The presence 
of fish tapeworm eggs was discovered, and, as a result of treatment, 
four complete dibothriocephalus latus parasites were passed. The 
patient made a complete recovery both symptomatically and as far 
as her blood picture was concerned, and remained perfectly well for 
the two years during which we were in touch with her. When seen 
ten months after her admission to the hospital, the hemoglobin was 
124 per cent (Sahli), but the gastric juice still showed anacidity. 


Case 146—A boy, 17 years of age, entered the hospital Decem- 
ber 4, 1915, stating that eight weeks previously his parents 
noticed that he was growing pale. Two weeks later he began to feel 
weak, lost his appetite and was often nauseated and vomited. Three 
weeks before admission he stopped work on account of weakness, 
dyspnea, dizziness and headache. He did not have any pain, but 
often felt cold and chilly. Physical examination showed marked 
pallor, a slightly enlarged heart with a loud systolic murmur over the 
precordium. The edge of the spleen was felt 2 cm. below the leit 
costal margin. The blood picture was typical of pernicious anemia. 
The hemoglobin was 37 per cent; erythrocytes, 1,304,000; leucocytes, 
6,400, and the stained smear showed nucleated cells, macrocytes, 
microcytes, granular and diffuse polychromatophilia. Three gastric 
analyses done during his stay in the hospital all showed complete 
anacidity. The Wassermann test and blood cultures were negative. 
He ran a fever over 100° most of the time with a heart rate of 
about 100. He gradually improved without medication and, when 
discharged, the blood and physical examinations were normal. As a 
mechanic's helper in a garage, the patient had been exposed to 
exhaust fumes, and although most of the important features of the 
case pointed to the diagnosis of primary anemia, this was doubtful, 
and he was discharged with a diagnosis of questionable pernicious 
anemia, or anemia secondary to occupation. This patient, when seen 
ten months later, seemed to be in perfect health. He had changed 
his occupation. His hemoglobin then was 119 per cent and he had 
6,136,000 erythrocytes per cubic millimeter. At this time the gastric 
analysis did not show a persistent anacidity, for in the second sample 
after the test breakfast the efree hydrochloric was 12. He has re- 
mained well for five years and has been working all the time. In 
the light of the progress of this case, pernicious anemia can be safely 
ruled out, and it is interesting to note that this patient in whose 
case all the findings pointed to pernicious anemia should have begun, 
on recovery, to show free hydrochloric acid in the gastric juice, in 
contrast with patients suffering from a true pernicious anemia. 


Case 147—A married woman, 62 years of age, entered the 
hospital February 28, 1917. For one year she had been complaining 
of nausea and gas in the stomach, not particularly related to meals 
or effort. These symptoms had steadily grown more pronounced and 
she had lost some weight and strength. She had never had any pain 
or vomiting. Physical examination showed marked pallor of the 
skin and mucous membranes, with a slight suggestion of a lemon tint. 
The tongue was not smooth. There was very little else of a definite 
nature made out except for a suspicious mass in the center of the 
abdomen. The x-ray examination of the gastro-intestinal tract was 
negative except for a low position of the stomach. The blood exami- 
nation showed: hemoglobin, 40 per cent; erythrocytes, 1,730,000; 
leucocytes, 4,300. Differential: polymorphonuclears, 74 per cent; 
large lymphocytes, 23 per cent; small lymphocytes, 1 per cent ; eosino- 
philes, 2 per cent; basophiles, 0. There was slight variation in the 
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size and shape of the erythrocytes, but otherwise nothing remarkable. 
A phenolsulphonephthalein test, done twice, showed 0 per cent in 
two hours. Gastric analysis showed an absence of free hydrochloric 
in all specimens except the last in which it was 8. After being in the 
hospital for twelve days, she had a convulsion, followed later by 
periods of delirium. She improved, but then developed signs of an 
acute pericarditis. She finally died with signs of either compression 
or consolidation of the left lower lobe of the lung. Clinically, the 
ease was considered to be one of chronic nephritis and uremia, chronic 
peritonitis, acute pericarditis and possibly pernicious anemia. The 
autopsy failed to show any evidence of pernicious anemia. There was 
acute pericarditis, pleuritis and peritonitis, chronic vascular nephritis 
and chronic cholecystitis. This case is reported in detail because the 
presence of free HCI in the gastric juice was enough to throw a doubt 
on the diagnosis of pernicious anemia, although the blood findings 
and general appearance of the patient were strongly in favor of that 
diagnosis. 

Case 148—A school teacher, 45 years of age, entered the hospital 
complaining of general weakness, sore mouth, and vaginal pain. For 
a period of about seven or eight years, up to five years before admis- 
sion, she had had symptoms of tuberculosis, cough, bloody sputum, 
night-sweats and fever. While in Mexico for her health five years 
before, she had had symptoms similar to her present illness. For 
three months she was greatly troubled with pain and burning of her 
tongue. She also had similar sensations in the vagina. She lost 
strength. Her condition repeatedly improved for a few days and then 
she relapsed. Physical examination showed a reddened, tender tongue 
and small hemorrhagic punctate areas on the mucous membrane of 
the mouth. There were also signs of consolidation at the apex of the 
left lung. The general physical examination was not otherwise par- 
ticularly significant. The urinary findings suggested the possibility 
of renal tuberculosis. Gastric analysis showed a persistent absence of 
free HC] in all specimens. The blood gave: hemoglobin, 78 per cent ; 
erythrocytes, 2,748,000; leucocytes, 7,500. Differential: polymorpho- 
nuclears, 63 per cent; large lymphocytes, 32 per cent; small lympho- 
cytes, 2 per cent; eosinophiles, 2 per cent; basophiles, 1 per cent. 
There were many macrocytes and microcytes, but no nucleated cells. 
The temperature rose in the evening to just above 99° most of the 
time and the pulse was around 80. At this time, although sprue was 
considered, the condition was regarded as pulmonary tuberculosis, 
possible renal tuberculosis and a possible pernicious anemia. She 
returned to the hospital five months later, complaining of cramp-like 
pains in the abdomen and diarrhea with blood and mucus in the 
stools. It was now thought that she had sprue in addition to the 
pulmonary tuberculosis. She left the hospital improved, but died 
about six months later. An autopsy showed tuberculosis of the 
lungs, left kidney, bladder, and large intestine. (Dr. A. W. Sellards 
thought that a diagnosis of sprue should be added.) This case is 
included as one in which there were many features pointing to perni- 
cious anemia but in which generalized tuberculosis or sprue was the 
underlying factor. Recently Wood®* has called our attention to the 
frequency of blood changes in sprue similar to those of pernicious 
anemia. Possibly in some of these patients the gastric content will 
show the presence of free HCl, and then pernicious anemia can be 
ruled out, but in the case just cited there was complete anacidity. 


Case 149.—A trained nurse, 42 years of age, complained of increas- 
ing weakness, dyspnea and palpitation of the heart. Twelve years 
previously she had had an attack of acute pain in the right lower 
quadrant, diagnosed as acute appendicitis. Three months before ad- 
mission there had been a recurrence of acute pain in the right lower 
quadrant and on three occasions bloody stools had been passed. 
Physical examination showed a well-nourished, middle-aged woman 
with marked anemia and a lemon tint to the skin. A loud systolic 
murmur could be heard over the precordium, and a large mass was 
felt in the region of the cecum. The tongue was not smooth. The 
blood showed: hemoglobin, 54 per cent; erythrocytes, 3,528,000; 
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leucocytes, 7,500. In the stained smear were noted a moderate amount 
of anisocytosis and poikilocytosis, considerable achromia, and two 
nucleated red cells. The gastric analysis showed an absence of free 
HC! in the fasting content, but a free HC] of 23 in the first sample 
after the test breakfast. Although the x-ray of the gastro-intestinal 
tract was negative, the case was diagnosed: pernicious anemia (?) 
and carcinoma of the cecum (?). She was discharged unimproved, 
and it was learned that a year later a malignant tumor of the ab- 
domen was discovered at operation and she subsequently died. Here, 
again, we have a case that suggested pernicious anemia in some 
respects, but which showed free HCI in the gastric contents. Later 
on it was proved that the anemia was due to carcinoma of the cecum. 


Case 150—A Hebrew, 67 years of age, entered the hospital 
complaining of pain in the left hip of three months’ duration. 
His past bistory and family history were unimportant. His present 
trouble had begun with pain in the hip extending down to the ankle, 
and difficulty in lifting his foot. Some days later pain had appeared 
in the left shoulder and elbow. These pains had kept on recurring 
and growing more intense so that he had had to stop work and could 
not sleep; they had become shooting in character and extended to 
both arms and legs. He had had fever and severe chills and had Jost 
some weight. Physical examination showed peripheral arterioscler- 
osis. The heart was normal except for a loud systolic murmur all 
over the precordium. The inguinal glands were enlarged and an old 
scar was present on the penis. There was a definite Romberg’s sign 
with increased deep reflexes of the legs. No Babinski or clonus. 
There was considerable tenderness on pressure over the nerve trunks 
of the legs and arms. The extensor surfaces of the arms and hands 
were abnormally pigmented. The Wassermann reaction was double 
plus. The patient ran an irregular fever, 100-102°, with a pulse rate 
between 70 and 90. He was in the hospital on three different occa- 
sions, improving each time, first under anti-luetic treatment and 
later after transfusions. The blood showed: hemoglobin, 60 per 
cent; erythrocytes, 2,776,000; leucocytes, 11,900. Differential: poly- 
morphonuclears, 73 per cent; lymphocytes, 9 per cent; transitionals, 
14 per cent; eosinophiles, 4 per cent. There was variation in size 
and shape of the erythrocytes, some macrocytes, and an occasional 
nucleated red corpuscle. The diagnosis was not certain, but the case 
was considered as one of pernicious anemia and syphilis. A gastric 
analysis showed a slight amount of free HCI in the first two samples 
of the test breakfast, the figures being 2 and 6. We considered this 
to be sufficient to throw considerable doubt on the diagnosis of per- 
nicious anemia. Subsequently, an inguinal gland was excised and the 
pathologist reported a lymphoblastoma of the Hodgkin's type. The 
patient died about 14 months after his first admission to the hospital. 


The above seven cases gave evidence in the general history, 
physical examination, or the blood findings, suggesting a 
more or less positive diagnosis of pernicious anemia, although 
the final outcome made it unlikely that pernicious anemia had 
anything to do with the condition. One of these seven 
patients turned out to have a dibothriocephalus latus infection 
and was apparently cured after this had been treated. She 
had absolute anacidity on two different occasions. Another 
was found to have sprue and tuberculosis of the lungs, kidney, 
bladder and intestines. This patient also showed gastric 
anacidity on two different occasions. In all the other five 
the stomach contents showed some free HCl. One was prob- 
ably a case of hemolytic jaundice, a second was an atypical 
type of secondary anemia resulting from toxic fumes to which 
the patient had been exposed in his work ; the third was a case 
of chronic nephritis and cholecystitis with terminal acute 
pericarditis, pleuritis and peritonitis; the fourth was cancer 
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of the cacum, and the last was Hodgkin’s disease and syphilis. 
We feel from the evidence in this group of cases that if any 

5 
free hydrochloric acid is found in the gastric contents one 
should seriously question the diagnosis of pernicious anemia. 
Conversely, absence of free hydrochloric acid suggests the 

v3 

possibility of pernicious anemia and other features of the 


disease should be carefully sought. 


Tue INcrpeNce or A Famity History or ANEMIA 


Bartlett * gives an account of a family of eight in Vermont, 
father, mother, five sons and one daughter. The father died 
at 44 of anemia with symptoms of pernicious anemia. There 
was no blood examination, and the autopsy failed to show the 
The mother died at 60 of anemia, but there 
One son died at 24 
There 


cause of death. 
was no autopsy or blood examination. 
of anemia with symptoms of pernicious anemia. 
was no blood examination but autopsy showed findings typical 


of pernicious anemia. A second and third son died at 35 of 


| 


| 


| 


| 


culosis among these patients. Probably some cases of true 
primary anemia are included because of the difficulty in dif- 
ferential diagnosis in general practice. Considering that 6. 
per cent of these patients have a positive family history of per- 
nicious anemia, we are impressed by the fact that there is an 
important familial factor in this disease, but whether this fac- 
tor is one of heredity or one of environment our analysis does 


not reveal. 


Racrat DISCREPANCIES IN THE PREVALENCE OF PERNICIOUS 
ANEMIA 


Upon this point there are differences in opinion and since 
there is not sufficient evidence as yet to support definite con- 
clusions, an analysis of the present series of cases may be to 
the point. 

Cabot* in his exhaustive review of pernicious anemia, in 
discussing etiological factors, states: “... . Race, civil con- 
dition, residence, do not seem to have any special bearing.” 


TABLE 2* 


All Born in Total for-| 


countries U. S. eigners Russia | Canada 
Total admissions to hos- 23323 13696 | 9627 2193 2070 
pital. 
Per cent admissions to hos- 100 58.7 41.3 9.4 8.9 
pital. 
Total P. A. 143 86 57 3 23 
Per cent P. A. cases...... 100 60.1 39.9 2.1 16.1 
Per cent of all admissions 0.61 | 0.63 0.59 0.14 1.11 ! 


born in various countries 
having P. A. 


* These figures include all admissions to hospital to January 1, 1921. 


Ireland England Italy 


| All foreign 


countries ex- 


| is rel. 
Sweden Denmark Germany | Greece | Miscel- cept freland, 


laneous England, 
Sweden and 
Denmark 
795-668 278 37 358 | 323 | 1092 4634 
3.4 2.9 1.2 0.2 1.5 1.4 4.7 19.9 
8 1 6 2 1 0 2 7 
5.6 0.7 4.2 1.4 0.7 0 1.4 4.9 
1.01 0.15 2.16] 5.4 0.28 0 0.18 0.15 


typical primary anemia, confirmed by autopsy and blood ex- 
aminations. A daughter was alive at 49, with a marked 
chlorosis, having a hemoglobin of 40 per cent and 5,000,000 
red cells. All these people lived on the same farm and the 
only two sons who did not have anemia lived elsewhere most 
of the time. 

With the above facts in mind the family history of all our 
cases of pernicious anemia has been carefully studied, and 
appreciating that cases of pernicious anemia, when incor- 
rectly diagnosed, are apt to be ascribed either to cancer or 
tuberculosis, the incidence of these two diseases as well as 
that of anemia was determined. (Of the 143 cases, in 41 
there was a definite family history of cancer or tuber- 
culosis or both. (In the family history are included sisters 
and brothers, the parents and children.) (In nine cases it was 
possible to obtain a definite history of pernicious anemia in 
other members of the family, of whom six have died. In two 


there was a history of members of the family dying of anemia, 
but it was not known whether the anemia was of the pernicious 
type or not, and in 91 cases the history was negative. 
There was a frequent familial occurrence of cancer and tuber- 


Silberman ” made an extensive study of the occurrence of 
pernicious anemia in East Prussia and concludes that locality 
has something to do with the occurrence of the disease among 
certain races. Although statistically definite conclusions 
from the figures here given are not warranted, the following 
suggestive figures are interesting : 

We have used two ways of determining the influence of such 
factors in this series: First, we have compared the percentage 
of the total number of admissions to the hospital from a given 
country with the percentage of the total number of pernicious 
anemia cases in persons born in that country (see 2d and 4th 
lines of Table 2). Thus, 9.4 per cent of all medical admissions 
came from Russia, but only 2.1 per cent of the cases of perni- 
cious anemia are Russian immigrants. Contrast the Cana- 
dians—whereas 8.9 per cent of all admissions came from 
Canada, yet 16.1 per cent of the pernicious anemia cases were 
in Canadians. In these two countries the total number of 
admissions is sufficiently large to give these statistics some 
value. There were 2193 Russians and 2070 Canadians admit- 
ted, but only 3 Russians with pernicious anemia as compared 
with 23 Canadians. We feel that it is not possible to ascribe 


} 
} 
| 
| 
| 
| | pT 
| 
18138 
7.8 
| 
0.61 | 
| | 
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this striking difference merely to chance. A similar discrep- 
ancy arises in comparing Sweden and Italy. There were two 
and one-half times as many Italians as Swedes admitted, but 
there was only one Italian with pernicious anemia, whereas 
there were six Swedes. 

This will be made clearer by reference to the last column 
of Table 2, in which admissions from foreign countries are 
tabulated, excluding those in which the disease seems to be 
more prevalent, i. e., Canada, Ireland, England, Sweden and 
Denmark. There were 4634 admissions or 19.9 per cent of 
our cases from the foreign countries not so excluded, yet there 
were only 7 or 4.9 per cent cases of pernicious anemia from 
these other countries. This suggests that the disease is about 
one-fourth us prevalent among Eastern Europeans as among 
citizens of the United States and the five foreign countries 
mentioned above. 

The second basis of comparison is the ratio of the number 
of patients with pernicious anemia born in a given country 
to the total number of admissions to the hospital for all causes 
from that country (Table 2; line 5).\_For example, 0.61 per 
cent of all patients admitted to the hospital have pernicious 
anemia, but over 1 per cent of all patients from Canada and 
England and over 2 per cent of those from Sweden had the 
disease, in contrast to only 0.14 per cent and 0.15 per cent 
of those from Russia and Italy respectively. The foreign 
countries charted in the last column of Table 2 show a low 
incidence of the disease, only 0.15 per cent, or about one fourth 
the general admission rate. Inasmuch as almost all our 
Jewish patients of middle or advanced age have been born in 
Russia, and we have a fairly large percentage of Jewish ad- 
missions, the infrequency of the disease in Russian-born 
patients bears out the clinical impression that the disease is 
comparatively infrequent in the Jewish race. Similar tables 
from other hospitals accumulating a large statistical basis 
will be necessary before the evidence for these racial discre- 
pancies is conclusive, but it is certainly suggestive from this 
small group that pernicious anemia is more frequent in Amer- 
icans and immigrants from Canada, England, Ireland, 
Sweden and Denmark than in those from Russia and Italy 
and eastern Europe. 


SYPHILIS AND PERNICIOUS ANEMIA 


It is known that syphilis may occasionally produce a rather 
severe degree of anemia which may sometimes present a blood 
picture that can readily be compared with that of pernicious 
anemia. With this in mind, an analysis was made of the in- 
cidence of a positive Wassermann reaction in the blood of all 
the cases studied. In two of the 143 cases a Wassermann 
test was not made and of the remaining 141, all were negative 
except six, i. ¢., 4.3 per cent were positive) Inasmuch as the 
average incidence of a positive Wassermann reaction in all 
medical admissions to this hospital is about 12 per cent* we 
can readily see that the incidence among these cases is one 
third of the average. Of these six positive cases, there was a 
definite past history of a hard chancre in but one. Three of 
the patients died within 29, 16 and 12 months, respectively, 


after their admission, despite intravenous treatment for syph- 
ilis. Each presented the findings typical of pernicious anemia 
in the blood and gastric contents and on general physical ex- 
amination. Of the other three patients who gave positive Was- 
sermann reactions one has done quite well for four and one-half 
years after receiving three intravenous injections of salvarsan. 
Another has been doing pretty well for three years following 
three intravenous treatments with salvarsan, and the last one 
left the hospital six months ago, after receiving a similar 
course of treatment. These patients also gave quite a typical 
clinical picture of a primary anemia. 

From the above data the conclusion is warranted that in 


our cases, syphilis has borne very little relation to the develop- 


ment of pernicious anemia. Furthermore, when the blood of 
a patient presenting findings of pernicious anemia has given 
a positive Wassermann reaction, the course of the disease has 
not been changed and antisyphilitic treatment has had no 
effect upon it. (The two patients who have done well for 
four years and seven months and three years, respectively, will 
have to be followed for a much longer time before they can be 
used as evidence against this statement. ) 


THE FREQUENT OCCURRENCE OF EOSINOPHILIA 


In a study of 110 cases by Cabot’ it was found that an 
eosinophilia of over 4 per cent was found in 13 per cent of 
the cases on the first blood examination. The occasional 
occurrence of marked eosinophilia has also been observed in 
pernicious anemia. Beifeld and Barnes* reported a case of 
severe anemia with eosinophilia ranging between 9 per cent 
and 53 per cent. The case was fairly typical of pernicious 
anemia in other respects, but the high eosinophilia led them 
to consider this as a remote probability. 

In the cases here reported frequent blood examinations 
were made and the occurrence of more than the usual percent- 
age of eosinophilic leucocytes was very striking. It must be 
borne in mind that the following figures include some patients 
who on one or two occasions only showed the increase in these 
cells, although many had a more persistent eosinophilia. Of 
the 143 patients studied (see Table 3), 89 never showed more 


TABLE 3 


Eosinophiles .. 0-46) 5-9% 10-14% 15-19% 20-24% 25-30%, Total 
p 


No. of cases...) 89 | 43 5 4 1 1 143 


Per cent....... 62.2 30.1 3.5 2.8 | 0.7 | 0.7 | 100 


than 4 per cent of eosinophiles; of the 43 patients who 
showed 5-9 per cent eosinophiles, 12 had 5 per cent, five 
had from 10-14 per cent, four from 15-19 per cent, one from 
20-24 per cent and one had 28 per cent of eosinophiles. In 
other words, 54 patients (37.8 per cent) had 5 per cent or 
more of eosinophiles and 29.4 per cent had 6 per cent to 28 per 
cent of eosinophiles. 

The significance of the above figures is that a high eosino- 
phile count need not militate against the diagnosis of perni- 
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cious anemia, although the stools show no evidence of para- 
sites. In one patient with the typical clinical and blood picture 
of pernicious anemia, dibothriocephalus latus eggs were found 
and four complete worms were expelled, but her blood showed 
only 8 per cent cosinphiles. 


“THe TypicaLt Bioop Picture ” 


An attempt was made to determine the frequency of typical 
blood findings in the disease, taking into consideration the 
presence of macrocytes and deeply stained red cells, the high 
color index, the low white blood cell count, the appearance of 
nucleated erythrocytes, and the variation in the size, shape and 
staining qualities of the red blood cells. The decision as to 
whether a blood finding is typical, suggestive or atypical of 
pernicious anemia is an arbitrary one and of course might well 
differ in the opinion of different observers. However, at a 
hospital where considerable interest is manifested in blood 
diseases and where a fairly large number of cases of anemia are 
seen, the general impression does not differ much from the 
average opinion in other clinics. / Of the 143 cases, the blood 
examination was considered typical in 110, or 76.9 per cent, 
suggestive in 26 or 18.2 per cent and atypical or within normal 
limits in 7, or 4.9 per cent. The fact that about 23 per cent 
did not have the blood typical of the disease is of importance 
in relation to the much rarer findings of free hydrochloric acid 
discussed above. In fact a blood picture typical of pernicious 
anemia may be present in other diseases and in such cases the 
gastric analysis becomes an important help in making the 


proper diagnosis. 


UNNECESSARY ABDOMINAL OPERATIONS IN PERNICIOUS 
ANEMIA 


It is not infrequently found that patients suffering from 
pernicious anemia have been operated on previously for the 
same complaints that eventually bring them to a medical 
clinic. There were six such patients out of 125 in this series 


TABLE 4 


Interval 
bet Ween opera- 
tion and 
admission 


Case number. 
See Table 1 


Operation Result 


Case 1....| Gastric ulcer....... 2 years...) None found. 


Case 30....| Gastric ulcer... ....... 11 years...) None found. 


Case 79....| Gastric ulcer.......... 


4 months.; None found. 


Case 103....| Gastric cancer ........| 19 months.| None found. 


Case 136,..., Gall-stones ............| 4 years...| None found. 
Case Chronic cholecystitis...) 6 years...) Symptoms per- 

sisted. 


who were definitely questioned concerning any previous opera- 
tion. Three had been operated upon for gastric ulcer and one 
for gastric cancer, but no such lesion had been found. Two 
had been operated upon for gall-bladder disease, but the same 


symptoms had persisted after operation. In these six cases 


operative procedures had been fruitless, although it is quite 
well known that patients with pernicious anemia occasionally 
come to autopsy showing either gall-stones or chronic cholecys- 
titis. However, it is very unlikely that the abdominal symp- 
toms of pernicious anemia are relieved by surgical interven- 
tion and some of these operations might have been prevented 
by more careful medical study of the case. 


THE APPEARANCE OF THE TONGUE 


The appearance of the tongue is generally considered to be 
of distinct aid in diagnosis. “ Typically” the tongue is 
smooth, glistening and pale, the papill are atrophic, especially 
around the edges. Wallgren’ has carefully studied these 
tongue changes. With these criteria the appearance was de- 
scribed as typical of pernicious anemia, suggestive, or within 
the normal limits. ( Of the 143 cases, notes on the tongue, made 
in 127, describe it in 82, or 64.4 per cent, as typical; in 24, or 
18.9 per cent, as suggestive, and in 21, or 16.5 per cent, as 
within normal limits. In more than half the patients, there- 
fore, the tongue is typical in appearance.) The simplicity of 
the observation gives it great value in suggesting the disease 
and in selecting those patients who should have more careful 


study. 


THE OCCURRENCE OF PREMATURELY Gray Harr 

In observing large numbers of patients suffering from per- 
nicious anemia, the clinician is impressed with the great 
prevalence of gray hair. In fact, he is often struck by its 
beautiful white, silky appearance. Of course, it is evident that 
a large number of adults might well have gray hair, and as 
the average age incidence of this disease is about fifty years, 
it is not surprising that the hair is frequently found to be gray 
or white. Notwithstanding this, however, it seems fair to say 
that patients with pernicious anemia are prone to have gray 
hair and even white hair prematurely; in fact, a fair number 
of the comparatively younger cases show it. A note as to the 
color of the hair was made in 119 of the 143 cases. Consider- 
ing the cases under fifty years of age, we find the following: 
Of 4 cases in the 3d decade, 50 per cent had gray or white hair 
Of 12 cases in the 4th decade, 33 per cent had gray or white hair 
Of 37 cases in the 5th decade, 78 per cent had gray or white hair 


SEX INCIDENCE 

There is some difference of opinion as to whether pérnicious 
anemia is more frequent in males or females. Cabot thought 
that the statistics, according to which females predominated, 
must have included cases of anemia associated with preg- 
nancy and which were, therefore, not true primary anemias. 
Osler” stated that the disease was more common among males. 
Colquhoun ™ in discussing pernicious anemia in New Zealand 
states that in fifteen years, in the whole of New Zealand, 1078 
persons were reported as having died from anemia, of whom 
537 were males and 541 females. 

In this series of 143 cases, there were 59 males and 84 
females (Table 5). Cases of anemia associated with preg- 
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nancy were observed in the hospital, but these were not diag- 
nosed as pernicious anemia. The proportion, therefore, in 
the sexes is about as two to three, with the females predomi- 
nating. 
PROGNOSIS 

In following these patients to determine the end results as 
far as was possible, it was learned that 97 had died, of whom 
48 were males and 49 females. The average age of the 48 
males who died was 51.6 years and that of the 49 females was 
50.9 years. Thirteen were discharged from the hospital within 
six months of the time this study was closed and no informa- 
tion concerning their condition was obtained. Thirteen could 


TABLE 5 
Number of Number of Average | Number of Average 
cases males age females age * 
All P. A. cases.... 143 59 51.7 84 | 50.4 
Those dead....... 97 48 51.6 49 50.9 
18 10 45.6 8 | 54.8 


*All ages are those obtained on the first admission to the hospital. 


not be traced and 21 were alive. Of these 21 living patients 
six have lived more than four years after their first admission 
to the hospital. 

The average age of the entire group on their first admission 
was 50.8 years. The average age of the 59 males was 51.7 
and that of the females was 50.4 years.) In regard to the pre- 
dominance of females mentioned above, it would seem that if 
cases of pregnancy were included in these statistics the average 
age of the females would be considerably lower, for there were 
25 more females than males and these 25 cases, if in any way 
associated with pregnancy, would have diminished the age of 
this group to an appreciably lower level than 50 years. 

It is important to bear in mind that, at least in New Eng- 
land, pernicious anemia is not a rare disease and that in a hos- 
pital service probably more cases are seen than in the average 
outside practice because of the obscurity of the condition and 
the difficulty in diagnosis. However, during the period covered 
by this series of cases, 105 cases of typhoid fever and 401 cases 
of lobar pneumonia as against 143 of pernicious anemia were 
observed. The general course of the disease is very similar to 
that of cancer, i. e., the overwhelming majority of the patients 
die within a few years, while a small proportion have remis- 
sions of considerable duration, as much as four or more years. 


SuMMARY 

Our study of 150 cases of pernicious anemia includes seven 
patients in whom the subsequent course of the disease either 
indicated that the diagnosis was wrong or threw considerable 
doubt on its correctness. The gastric secretion in the fasting 
contents and after an Ewald test breakfast was analyzed in 
107 of the 143 cases of pernicious anemia. Analyses were 
made repeatedly on the same patient in many instances when 
the blood condition was low and when normal, and some 


analyses extended over many years. In only three cases was 
free HC] found at any time in the gastric secretion, and in two 
of these cases the diagnosis of pernicious anemia was ques- 
tioned. These figures, then, show a persistent anacidity in 
104 or 99 per cent of cases of pernicious anemia. Pepsin was 
tested for in a small number of cases and was always found 
lacking. 

Evidence has been brought forward that the changes in the 
gastric secretion occur very early in the disease, often years 
before the blood picture develops, and that once established 
they are never altered by the remissions so characteristic of 
the disease. The presence of free HCl in a suspected case of 
pernicious anemia is important evidence against this diag- 
nosis. In five such patients who showed varying amounts of 
free HCl in the gastric secretion, operation, post-mortem ex- 
amination, or subsequent findings practically ruled out perni- 
cious anemia. Its absence should suggest pernicious anemia as 
a probable diagnosis worthy of careful consideration. 

A distinct familial incidence was discovered in studying 
these 143 cases. In nine patients there was a definite family 
history of pernicious anemia in some other member of the 
family. In two others there was a history of death from an 
unknown type of anemia. Forty-one had a family history of 
tuberculosis or cancer or of both, and as these diseases are 
easily confused with pernicious anemia, these figures may 
well include cases of anemia. 

There are racial discrepancies in the incidence of this dis- 
ease. (‘The figures studied would indicate that pernicious 
anemia is less frequent in the Italians, Russian Jews, and 
immigrants from Eastern Europe, than in Americans, Cana- 
dians, or immigrants from Ireland, England, Sweden or 
Denmark.) 

Syphilis bore no relation to the development or course of 
pernicious anemia in this series. Of 143 patients, six, 4.3 
per cent, gave a positive Wassermann, which is about one-third 
the percentage of positive Wassermann reactions in all medical 
patients admitted to the hospital. When the Wassermann re- 
action was positive, anti-luetic treatment did not alter the 
course of the anemia. 

The presence of eosinophilia is a common finding in perni- 
cious anemia. Out of the 143 patients, 54 showed 5 per cent 
or more at one time or another. 
philia—25 per cent or more—is not incompatible with the 
disease. 

In 76.9 per cent of the cases the blood smear might be called 
typical of pernicious anemia, in 18.2 per cent it was suggestive 
and in 4.9 per cent it was atypical or within normal limits. 
This is in striking contrast with the more constant finding of 


Even a very high eosino- 


anacidity. 

Six of our patients had undergone previous abdominal oper- 
ations for the symptoms similar to those that brought them 
into the hospital. Three of the operations were for gastric 
ulcer, one for gastric cancer, one for gall-stones, and one for 
chronic cholecystitis. 

’ It was found that of 127 patients in whom the appearance 
of the tongue was described, in 63.8 per cent it was typically 
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smooth and atrophic, in 19.7 per cent it was suggestive, and in 
16.5 per cent its appearance was about normal. 

Notwithstanding the fact that this disease belongs to adult 
age, the hair seems to turn gray prematurely and often takes 
on a strikingly silky-white appearance. 

The proportion of males to females in this series was as 
two to three with the females predominating. An analysis of 
the ages of these patients shows that the type of anemia asso- 
ciated with pregnancy which may be confused with pernicious 
anemia has not been included in these figures. The average 
age of all patients, of the males and females taken separately, 
and of those that have died is approximately the same—about 
51 years. 

CoNCLUSIONS 

Persistent absence of free HCl is practically a constant 
finding in cases of pernicious anemia. In our series it was 
noted in 99 per cent of the cases. It is often present years 
before the blood shows any of the typical changes, and _possi- 
bly always antedates them. It is, therefore, of considerable 
importance in diagnosis. 

There seems to be a distinct familial factor in pernicious 
anemia. 

The incidence of this disease in English speaking people 
and Scandinavians was greater than in immigrants from 
Russia, Italy and Eastern Europe. 

Syphilis played no significant réle in this series. ° 

Kosinophilia, even of a very marked degree, was a frequent 
finding. 


The proportion of males to females was as 2 to 3. The 
average age of both sexes was about 51 years. 
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GLAND PUNCTURE AS A DIAGNOSTIC MEASURE 


By C. G. GuTHRIE 


(From the Division of Clinical Pathology of the Medical Clinic, The Johns Hopkins University and Hospital) 


My attention was first directed to the possibilities of gland 
puncture as a diagnostic measure through the study of an 
imported case of human trypanosomiasis in 1912." The pa- 
tient had contracted the infection in the Belgian Congo three 
and a half years earlier and, after a rather characteristic 
course, the progress of the disease was arrested by injections 
of atoxyl. He was warned that he was not cured and would 
certainly have a relapse unless treatment was continued, but 
being free from symptoms he came to this country and re- 
mained apparently well until five weeks before he came under 
our observation. When we saw him, symptoms had returned 
but physical examination was negative except for a palpable 
spleen and general glandular enlargement. Repeated exami- 
nations of his blood and spinal fluid, both direct and after 
various methods of concentration, were negative for trypano- 
somes, and inoculation of susceptible animals with blood and 
spinal fluid failed to produce infection. Aspiration of an 
enlarged cervical gland with a syringe and small needle, how- 
ever, yielded one or two drops of fluid in which was found one 


motile trypanosome. This finding was confirmed by the re- 


meval of a.gland which was used for intraperitoneal inocula- 


| 
| 
| 
| 
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tions of six white rats; all developed trypanosomiasis from 
which they eventually died. 

Diagnosis by gland puncture was not a new method in try- 
panosomiasis, but had been recommended by Grieg and Gray’ 
in 1904, and used with success by various workers in the sleep- 
ing sickness regions of Africa. It has also been used for the 
recovery of the etiological agent in syphilis,” in bubonic 
plague,* in filariasis* and in East Coast fever of cattle.’ Al- 
though no reference to the use of this procedure in Leish- 
maniasis can be cited, the report by Cochran’ of finding 
Leishmania by examination of excised cervical glands indi- 
cates that the simpler method would probably be successful 
in this disease also. A similar prediction might be made con- 
cerning yaws and leprosy, diseases in which there is often 
glandular enlargement and in which the causative organisms 
have been demonstrated in the glands.’ In 190%, White and 
Proscher*® announced the discovery of spirochetes in juice 
aspirated from the lymph glands of (1) a patient with acute 
lymphatic leukemia, (2) a patient with Hodgkin’s disease, 
and (3) a guinea-pig previously inoculated with gland material 
from a case of lymphosarcoma. These findings lack confirma- 
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tion and various competent observers to whom the specimens 


were submitted expressed the belief that the spirochete-like 
bodies seen were actually reticulum fibrils.” 

Although a valuable aid in diagnosis, gland puncture had 
thus far been used only for the recognition of various etiologi- 
cal agents of disease, bacteria, protozoa and filarie. It seemed 
possible that the method might be applied to the study of 
other conditions by the recovery of cellular material for micro- 
scopic examination. A few attempts were made in 1917 but 
no considerable series of cases was secured until 1920-1921. 
Even yet the series is too small, particularly the number of 
cases in some of the diseases studied, to permit of sweeping 
conclusions as to the value of the method. The results have 
seemed sufficiently promising, however, to warrant a brief 
report. 

METHOD 

In selecting a gland for puncture three requirements are 
essential. (1) The gland must be of a size sufficient to per- 
mit aspiration ; tiny shot-like glands are not suitable for this 
purpose. (2) The location of the gland should be such as to 
render firm fixation possible and (3) injury of important 
structures improbable. By observing these points it has been 
possible in each instance to secure material from the gland 
and to avoid trauma of surrounding organs. 

For the puncture a 2 c. c. Record syringe is used, equipped 
with a 21-gauge needle, 5 cm. in length. The point of the 
needle has a short bevel and is sharpened each time just before 
sterilization. After boiling needle and syringe, sterile salt 
solution is drawn into the syringe and then carefully removed, 
the syringe being held vertically with the needle downward, 
and the plunger moved in and out several times to expel all 
excess of fluid. 

The skin over the gland selected for puncture is painted 
with iodine followed by alcohol. The gland is then firmly 
fixed by the fingers of an assistant, care being taken to have 
the skin over the gland stretched tightly; when fixation is 
satisfactory, the area to be stuck is again painted with iodine. 

Before performing the puncture the plunger is pushed as 
far in as it will go and the syringe is held perpendicular to 
the skin. As the needle enters the gland, the sensation im- 
parted to the person holding the syringe,while difficult to 
describe, is characteristic and unmistakable. The needle is 
inserted well into the gland, approximately half way through 
it. The syringe and needle are then rotated once about their 
longitudinal axis and the plunger is drawn out to the 1 ¢. c. 
mark to produce suction. The needle is then slowly with- 
drawn, negative pressure being maintained throughout or even 
increased by drawing the plunger back somewhat further. 
When the needle is completely withdrawn, there is heard a 
rush of air into the syringe through the needle, but only rarely 
is anything to be observed in the barrel of the syringe, at most 
only a drop or two of milky fluid. At first glance the results 
seem quite disappointing and it may appear that no material 
whatever has been obtained. In no instance, however, have 
I failed to secure some material, although from very firm, 
fibrotic glands the amount obtained may be very scanty. Ordi- 


narily one secures enough to make two or three fresh prepara- 
tions for dark-field examination and from six to twelve dried 
films for staining. 

After the puncture the syringe is held either at an angle of 
45°, the point of the needle almost touching the surface of a 
clean glass cover-slip, or vertically above the cover-slip. The 
plunger of the syringe is then pushed in, at first slowly, or 
if this is not productive of results, it is withdrawn and pushed 
in more sharply; by this means there is expelled a tiny drop 
of fluid. It has been our custom to use the first two or three 
drops to make fresh preparations for dark-field examination 
and the subsequent drops for pulling cover-glass films as in 
blood work. Some of these films are stained with a Romanow- 
sky stain (Wilson’s modification), others by the Zieh|-Neelsen 
method for acid-fast organisms, and if spirochetes are found 
on dark-field examination, one or two films are stained in 
a manner designed to give permanent preparations of these 
organisms. Other and special stains such as the Ehrlich tri- 
acid or the oxidase stain are applied if they are indicated by 
the results obtained with the Romanowsky stain. 

An effort has been made to consider these gland puncture 
preparations objectively, to secure whatever information they 
presented and to try to arrive at a conclusion independently 
of knowledge from other sources. The findings obtained by 
this procedure have been checked, whenever possible, by exami- 
nation of direct smear preparations and stained sections from 
the excised gland. Of assistance also in the luetic cases has 
been the Wassermann reaction and the presence of obvious 
signs of lues, while in the other cases, a study of the blood, 
the physical examination of the patient and the clinical course 
of the disease have been of great help in checking up the 
results of gland puncture. 


RESULTS 


Thus far there has been an opportunity to apply this method 
of diagnosis in cases of syphilis, tuberculosis, Hodgkin’s dis- 
ease, acute and chronic lymphoid leukemia, acute and chronic 
myeloid leukemia, simple adenitis and in one instance each 
of trypanosomiasis and of metastasis of malignant disease. 

A positive diagnosis dependent upon the recovery of the 
etiological agent of the disease was possible in a number of the 
cases. 

As was mentioned above, the finding of trypanosomes estab- 
lished the diagnosis in our patient with African sleeping sick- 
ness, 

Actively motile treponemata were found in a goodly per- 
centage of the luetic cases, particularly from punctures of the 
inguinal glands in the late primary or early secondary stage 
of the disease. The relatively high incidence of positive re- 
sults is to be attributed largely to the selection of favorable 
cases, but in the main the findings agree closely with those 
reported by others.” 

Acid-fast organisms, morphologically indistinguishable 
from tubercle bacilli, were occasionally found in material 
aspirated from glands clinically tuberculous and later shown 
to be tuberculous by histological examination. They were 
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found once in a caseous gland and twice in glands which were 
completely broken down inside but which felt firm owing to 
the distention of the gland capsule by the contained pus. 
When pus was obtained, the syringe was filled and the aspi- 
rated material treated with antiformin. From glands which 
were neither caseous nor broken down, tubercle bacilli were 
not recovered. 

Streptococci and staphylococci have been demonstrated in 
stained preparations from aspirated glands, but in the particu- 
lar instances in which they were seen, unfortunately no tubes 
were inoculated so I cannot report having grown these organ- 
isms from material obtained by gland puncture. Streptococci 
were seen in one instance of subacute adenitis and were sub- 
sequently grown from the excised gland. Clumps of staphylo- 
cocci were seen in the pus aspirated from a broken down 
tuberculous gland, evidently a secondary infection. 

The results obtained from the study of the cellular material 
aspirated from glands are perhaps more interesting. 

In Hodgkin’s disease it has been possible to make a definite 
diagnosis in all of the cases examined thus far. The presence 
of eosinophiles, large endothelial cells and the peculiar multi- 
nucleated giant cells—the so-called “ Dorothy Reed cells ”— 
gives a characteristic and usually unmistakable picture. 

In the cases of leukemia the gland picture has, to a re- 
markable degree, reflected the blood picture; such immature 
forms as were to be seen in the blood were also found among 
the cells from the gland, and hence, little information was 
added by the study of the material obtained on puncture. It 
is possible, however, that if the blood were in an aleukemic 
stage and recognition of the disease consequently more diffi- 
cult, puncture of a gland might yield information of con- 
siderable value in arriving at a diagnosis. 

In simple adenitis the picture is one of lymphoid hyper- 
plasia, as is evidenced by the presence of large numbers of 
lymphoid cells in various stages of maturity, plus the presence 
of polymorphonuclear neutrophile leucocytes, the number de- 
pending upon the acuteness of the process. As has been men- 
tioned, microorganisms responsible for the condition may also 
be seen occasionally, 

In only one instance was a gland punctured which proved 
to be the site of a metastasis of a malignant tumor. Clinically, 
the case resembled Hodgkin’s disease, but the blood picture 
was not that usually seen in any stage of Hodgkin’s disease and 
the enlarged cervical glands, which had been treated by X-rays 
for a year, were very tender. The material obtained on punc- 
ture was very rich in cells the majority of which were of enor- 
mous size, some with one, others with several nuclei but 
practically all showing a vacuolated protoplasm. There were 
also multinucleated giant cells of a type quite different from 
“Dorothy Reed cells.” Ordinary lymphoid cells were very 
scanty. Sections of an excised gland showed that all of the 
essential features of the picture had been observed in the punc- 
ture preparations. The diagnosis remains uncertain. Some- 
what similar tumors have been seen arising from the naso- 


pharynx and occasionally from the adrenal. From the sec- 
tions it is evident that the gland is involved by a malignant 


tumor assumed to be metastatic, although the site of the pri- 
mary growth has not been discovered. Following treatment 
with radium the glands have decreased markedly in size and 
the tenderness has practically disappeared. 


CoMMENT 


The shortcomings of the method are as follows: 

(1) From a fibrotic gland very little cellular material may 
be recovered, sometimes not enough to enable one to make a 
diagnosis. 

(2) The cellular picture obtained is necessarily that from 
a very limited area of the gland, quite possibly not the area 
in which characteristic changes have occurred. A tuberculous 
gland, for instance, may show involvement in only one pole 
and none near the site of the puncture. 

(3) The architecture of the gland is not shown as a rule, 
although occasionally a small bit of the gland is removed 
intact in the course of the puncture. The relation of the 
cellular elements to the reticulum, the amount of connective 
tissue reaction, the question of the invasiveness of the process 
present in the gland, are points on which information is rarely 
obtained from gland puncture. 

Although these three points serve to limit the value of the 
method as a diagnostic aid it should be pointed out that in 
the great majority of glands which I have punctured (1) 
there has been no difficulty in securing adequate material for 
satisfactory preparations; (2) the disease process has not been 
localized but general throughout the gland; (3) the cellular 
picture has been sufficient to establish the diagnosis without a 
knowledge of the architecture of the gland. Whether the 
puncture has yielded the necessary information or not, the 
possibility still exists of excision of the gland for histological 
study and this procedure is to be recommended in all cases, at 
least until one has learned to interpret the results obtained by 
puncture. The appearance of cells stained with a Romanow- 
sky stain and examined with an oil-immersion lens is so differ- 
ent from the appearance presented by cells of the same kind in 
an ordinary section stained with hematoxylin and eosin, that 
it requires some practice to build up a mental picture of the 
normal gland, to distinguish the normal from the abnormal 
elements and to recognize the types of pathological cells which 
are present. 

Two other drawbacks might be mentioned as possibilities, 
(a) the spread of infection by puncture of infected glands— 
although this has not been observed in the patients with in- 
fected glands in this series—and (b) the dissemination of 
tumor cells when the process in the gland is malignant. I have 
punctured only one gland which was the site of a neoplasm 
and in that instance the patient had been regarded clinically 
as having Hodgkin’s disease, as was mentioned above. Prompt 
radiation reduced the size of the glands and no ill effect from 
the puncture has been apparent. If the process in the gland 
were suspected of being malignant, one might well hesitate 
about undertaking a puncture, although in many instances it 
might establish the diagnosis without materially increasing 
the gravity of the outlook for the patient. 
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The advantages of the method may be set forth briefly: 

(1) Rapidity; not infrequently a definite diagnosis may be 
made in 10 or 15 minutes. 

(2) Thin preparations like blood films are secured, suitable 
for the application of a blood stain or special stains for cells, 
bacteria or protozoa and permitting the use of an oil- 
immersion lens in their study. 

(3) The procedure is practically painless to the patient— 
more so than an ordinary venipuncture—and leaves no scar. 

(4) It does not interfere with subsequent excision and 
histological study of the gland. 
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THE PRESENT VIEWS ON ANAPHYLAXIS* 


By Jutes Borper 


Professor of Bacteriology, Parasitology, and Epidemiology, University of Brussels, Belgium; and Director of 
the Pasteur Institute, Brussels, Belgium. 


The problems suggested by anaphylaxis are in reality mani- 
fold. They are at least three in number. First, we have to 
unravel the causes of the shock, to detect the factors to which 
the anaphylactic disturbances are due; this is a problem of eti- 
ology. Next, we have to discover which organs are primarily 
involved in the shock, and how the primary troubles can 
eventually bring about secondary disturbances; this is a ques- 
tion of symptomatology. The third problem has to do with 
general pathology; what is the rdle played by anaphylactic 
phenomena in the course, symptoms, or peculiarities, of several 
diseases, such as serum sickness, asthma, tuberculosis with its 
so much discussed hypersensitiveness toward tuberculin, intoxi- 
cations with special reference to drug idiosyncrasy, and so on? 
There is no need to say that I cannot, in the brief space of time 
at my disposal, consider all of these problems; I intend to de- 
vote special attention only to the first of them, the predomi- 
nant importance of which lies in the fact that it must neces- 
sarily be solved before any correct answer to the others can be 
arrived at. For example, the question as to the true anaphy- 
lactic nature of tuberculin hypersensitiveness cannot be de- 


* Lecture II of the Herter Series, delivered before The Johns Hop- 
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cided until anaphylaxis itself has been suitably and strictly 
detined, such a definition of typical anaphylaxis depending 
upon a complete knowledge of its symptomatology and par- 
ticularly of its cause. As a matter of fact, this essential point 
has not as yet been satisfactorily settled. Writers do not 
agree completely as to the extent and limits of the field of ana- 
phylaxis. Some of them think that the term anaphylaxis 
ought to be retained to designate exclusively the phenomena 
depending upon the interaction of an antigen and an antibody. 
Others, myself included, strongly incline to the belief that the 
actual anaphylactic shock, with all of its characteristic symp- 
toms, though resulting readily and frequently from such a 
cause, can also be brought about by quite different factors. 
However apt they may be to develop the shock, antigen-: 
antibody complexes, nevertheless, in certain cases might he 
dispensed with. Were such an assumption true, the concept 
of anaphylaxis would expand in a much broader field, in 
which probably many morbid phenomena, occurring in the 
course of several diseases and apparently not dependent upon 
the activity of an antibody, could be included. Such being 
the case, the classification proposed by certain writers, which 
distinguishes completely, for instance, between allergy and 
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drug idiosynerasy and real anaphylaxis, ought to be revised. 
Undoubtedly, anaphylaxis would include more numerous phe- 
nomena and consequently gain a much larger significance, 
were the intervention of an antibody, at least in certain cases, 
not necessary. 

It follows from these considerations that, among all the 
problems connected with anaphylaxis, the one most impor- 
tant—since on its solution depends the very definition of 
anaphylaxis—is to determine the fundamental reaction giving 
rise to the typical disturbance. In reality, it appears as though 
many investigators had devoted themselves less to the under- 
standing of this interaction in its intimate nature than to the 
determination of its localization. The point most vehemently 
in dispute at the present time is that of the site of the reaction 
which is the immediate causal factor of the shock. Two theo- 
ries, the cellular and the humoral, are thus to be considered, 
but I am of opinion that they are not as irreconcilable as many 
investigators tend to believe. Both of these are certainly sup- 
ported by indisputable evidence and consequently each seems 
perfectly justified in certain cases. Hence it is evidently 
necessary to bring them into harmony. However keen may be 
the interest in knowing where the primary reaction takes 
place, unquestionably the main thing is to ascertain of what 
this reaction consists; and it may be presumed that its inti- 
mate nature will be, for technical reasons, more easily and 
successfully investigated in a humoral medium than in a cel- 
lular protoplasm. I shall, therefore, try to show that all of 
the objections raised against the humoral theory are not equally 
convincing, and that the experiments planned in the direction 
of humoral analysis are particularly capable of suggesting 
correct and useful ideas. 

In order to explain as clearly as possible the problem of 
anaphylaxis, it would probably be well to follow chronologi- 
cally the successive discoveries as they have been linked one 
with another. But I shall not presume to review, in detail, 
ideas which you know as well as I do, and perhaps better. 
Indeed, among the countries which have supplied a large 
amount of information regarding anaphylaxis, America stands 
high. American writers, by their number as well as by the 
value of individual investigations, have taken a prominent 
part in, and greatly contributed to, the success of the study. 
Every one knows what we owe to the researches of Theobald 
Smith, Gay, Southard, Rosenau, Anderson, Frost, Lewis, 
Auer, Pearce, Eisenbery, Weil, Wells, Osborne, Coca, Schultz, 
Manwaring, Zinsser, and many others. 

As you remember, the term “ anaphylaxis ” originated with 
Richet, and was intended to designate the strange fact that an 
organism subjected to a first injection may become highly 
susceptible to, instead of immune from, the action of certain 
poisons, such as the liquid extracted from the body of the 
mussel or from the tentacles of actinia. Far from protecting 
the animals, a first injection of such toxic matters rendered 
them, for a long period, hypersensitive to a subsequent injec- 
tion. Although striking, this discovery acquired its whole 
value and significance only through the researches of Arthus, 
Rosenau and Anderson, who proved that non-toxic albumi- 


noids could give rise to closely allied phenomena. As Arthus 
showed, horse serum causes no local nor general disturbance 
when injected subcutaneously into normal rabbits; but when 
injected into rabbits who have been previously submitted to in- 
jections of the same serum, the results are totally different ; at 
the point of inoculation, cedema, induration and occasionally 
gangrene are observed. Furthermore, a rabbit previously and 
repeatedly injected may die very rapidly, showing convulsions, 
and extreme dyspnea, when intravenously injected with a dose 
of horse serum harmless to normal animals. Rosenau and 
Anderson, and soon after, Otto, made a careful study of these 
phenomena, especially as they affect the guinea-pig. Theobald 
Smith had already shown that guinea-pigs, after having served 
as tests for anti-diphtheria serum, that is, having received a 
very small quantity of horse serum, showed themselves, nearly 
two weeks later, strangely susceptible to the injection of the 
same fluid. Rosenau and Anderson ascertained that the condi- 
tion of hypersensitiveness appeared twelve or fifteen days after 
the first injection; and further, that minimal amounts, even 
traces of horse serum were sufficient to sensitize the animals. 
The second injection, or test injection, dangerous when made 
into the peritoneal cavity, was still more so when given intra- 
venously ; even one-tenth of a cubic centimeter of serum might 
kill the animal. These writers observed also that, after a 
female guinea-pig has been sensitized, its offspring is found 
to be in the same condition. The determination of the nature 
of the substances capable of inducing sensitiveness was soon 
completed. Foreign sera, milk, sperma, egg-white, microbes, 
albuminoids extracted from plants, in short, many proteins 
capable of functioning as antigenic substances, that is, of giv- 
ing rise to antibodies, sensitize in very small doses, but lose 
this property if subjected to coagulating or disintegrating 
influences before being injected. Carbohydrates, fats, lipoids, 
do not sensitize; as is well known, they do not belong to the 
category of antigens. 

It was thus readily conjectured that the appearance of sen- 
sitiveness must have a connection with the production of those 
antibodies which characterize immunity. This idea coin- 
cided with the important findings, first, that sensitizing sub- 
stances are antigens; secondly, that sensitiveness does not 
appear until several days after the inducing injection. More- 
over, the capacity of sensitizing, and that of killing at the time 
of the second injection, belong to one and the same substance. 
Thus, it may be assumed that the first injection produces anti- 
bodies, and that the conflict between these antibodies and the 
same reinjected antigen produces the disorders. It may thus 
be understood why anaphylaxis, like antibodies, is highly spe- 
cific. As is well known, this view of the important role of 
antibodies in anaphylaxis received unquestionable confirma- 
tion when Nicolle, Gay and Southard, and Otto, discovered 
passive anaphylaxis, the serum of animals in a condition of 
sensitiveness injected into normal animals transmitting to 
them the same condition. Just as there exist two different 
aspects of immunity, similarly an active and a passive sensi- 
tiveness must be distinguished. A close parallelism exists 
between the sensitizing capacity of an immune serum and its 
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content of antibodies. A very small dose of the serum of 
highly immunized animals can confer the sensitiveness. Just 
as is observed in immunity, passive sensitiveness appears more 
rapidly than active sensitiveness. The nature of the antibody 
responsible for the production of sensitiveness varies, as may 
be expected, with the nature of the antigen under experiment. 
In the case of red corpuscles, the antibody concerned is the 
hemolytic one; in the case of a foreign serum, milk or egg- 
white, it is in all probability the precipitin which, as a matter 
of fact, confers also the avidity toward alexin or complement. 
Treated in vitro with the corresponding antigen, an immune 
serum loses proportionally its power of inducing sensitiveness 
towards the same antigen. A quite analogous phenomenon 
may occur in vivo; in fact, the sensitiveness of an animal pos- 
sessing a specific antibody may disappear through the neu- 
tralization of the latter when the corresponding antigen is 
injected, and this is an essential reason, if not the only one, 
for the condition known as anti-anaphylaxis. As is well 
known, a guinea-pig sensitized to a given antigen, and which, 
on being injected with an infralethal dose of the latter, suffers 
from the shock but recovers, will subsequently resist quanti- 
ties of the same antigen much larger than the fatal dose. In 
such a case, anti-anaphylaxis appears as a veritable desensiti- 
zation due to the neutralization of the antibody requisite for 
the shock. But, as we shall see further, still other factors may 
have as an effect the conferring of a condition of anti-anaphy- 
laxis; the susceptibility to the shock itself may decrease. 

To sum up, in all of the investigated cases of anaphylaxis 
depending on the intervention of an antigen, the interaction 
antigen-antibody represents the primary cause of the acci- 
dents. This notion, of course, does not include the hypothe- 
sis—which we shall find to be not groundless—that some 
substances may be capable of developing the shock in spite of 
their not belonging to the category of antigens or antibodies. 

What are the symptoms of anaphylaxis? On this point, we 
are indebted to American scientists for the greater part of the 
information collected. We owe to Rosenau and Anderson a 
careful study of the shock. This was soon followed by the 
contributions of Gay and Southard dealing especially with 
the post-mortem condition and by the very accurate study of 
Auer and Lewis. As you know, when a sensitized guinea-pig 
receives the test injection, within one or two minutes it begins 
to be excited, scratches itself, jumps convulsively, coughs, then 
staggers and finally falls over, showing extreme dyspnoea ; the 
symptoms are those of asphyxia. At the autopsy, a dominant 
pathological finding is the inflated condition of the lungs, due, 
as Auer and Lewis have shown, to a contraction, peripheral 
in origin, of the smooth musculature of the bronchioles, the 
effect of which is that air can be admitted into the chest by 
violent inspiratory efforts, but can not be expelled. The liver 
is much congested and swollen. This symptom is particu- 
larly evident in dogs, as Manwaring has pointed out. There 
is also a surprising persistence of the heart beat, especially of 
the auricles. In many cases, there are small hemorrhages, 
scattered in the lungs and other tissues, due in all probability, 
according to Gay and Southard, to lesions of the endothelium. 


Other important symptoms of the shock consist in a fall of 
blood pressure and temperature, a lowering of blood coagula- 
bility and of the number of circulating leucocytes and plate- 
lets. That the smooth musculature is affected in the shock 
is proved beyond any doubt by the remarkable researches of 
Schultz and of Dale, which showed that fragments of small 
intestine or uterus from sensitized guinea-pigs, immersed in 
Ringer’s solution, contract when there is added to this bath 
some of the antigen towards which the animal has been sensi- 
tized. This experiment undoubtedly explains the fatal bron- 
chiole muscle contraction causing asphyxia. Dale has found 
recently that if the lungs of an anaphylactic guinea-pig are 
removed from the body and perfused clear of blood with 
Ringer’s saline solution, addition of a trace of the specific 
antigen to the perfused fluid causes an immediate contraction 
of the bronchioles, so intense that air cannot be forced through 
them. The effect, like the sensitiveness itself, is perfectly 
specific. 

The part played by the smooth musculature in the shock is 
evident, but, as has. been already said, other cells also appear 
to be affected, especially the endothelial cells, and perhaps also 
the heart tissue. Since several tissues are involved in the 
shock, it is easily conceivable that the immediate cause of death 
may vary with the nature of the tissue most injured, and con- 
sequently that the symptoms elicited in different animal spe- 
cies may be not altogether identical. In general the anaphy- 
lactic process is the same, but different aspects may be assumed. 
Smooth musculature is gravely affected both in the guinea- 
pig and the rabbit, but in the guinea-pig the muscles most 
markedly implicated are those of the bronchioles, whereas in 
the rabbit one observes particularly, according to Coca, con- 
striction in the muscular coat of the pulmonary arterioles, the 
effect of which is to bring about an obstruction to the pul- 
monary circulation. In dogs, as Manwaring has pointed out, 
the liver plays a very important part in the shock; the greater 
portion of the blood is suddenly accumulated in this organ as 
an effect of an influence exerted on the endothelial cells of its 
capillaries. 

However, these are simply differences in the order of suscep- 
tibility of the different tissues concerned in the shock, and 
thus the discrepancies in detail revealed by the different ani- 
mal species need not deter us from the opinion that, in the 
main, the anaphylactic process is everywhere the same as re- 
gards its fundamental character. As a matter of fact, the 
symptoms of shock, though always analogous, are not abso- 
lutely identical even in one and the same species, whatever 
antigen be used. This point has, perhaps, received too little 
attention. For instance, guinea-pigs sensitized towards horse 
serum or foreign corpuscles do not, when succumbing to the 
effects of the injection of the corresponding antigen, show 
exactly the same lesions. Thus, the tendency to pulmonary 
hemorrhages is ordinarily much more marked in the guinea- 
pig which receives foreign blood corpuscles; sometimes, just 
before death, a bloody serum or even drops of blood tlow from 
the nostrils. Probably the anaphylactic poison, although 
resulting in all cases from a similar reaction, is not always 
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exactly the same, the adsorption properties of the different 
antigens being not absolutely identical. It being thus estab- 
lished that certain cells are particularly involved and that 
the shock is due to an antigen-antibody interaction, the ques- 
tion immediately arises as to the primary site of this inter- 
action. Does the latter occur in the sensitive cells themselves, 
or does it take place in the circulating humors, producing in 
them some toxic substance capable of reaching subsequently 
the cells and injuring them ? We now approach one of the most 
disputed points. The cellular theory has found its supporters 
especially in America and in England, chief among them 
being Richard Weil, Coca, and Dale. You will recall their 
main arguments. A very striking one consists in the fact 
that, at least in the guinea-pig and in the case of many anti- 
gens, passive hypersensitiveness is not communicated at once 
by the injection of the sensitizing serum, as ought to be ex- 
pected from analogy with passive immunity. For example, 
susceptibility to horse serum in the guinea-pig appears only 
some hours after the intravenous injection of the immune 
serum active towards this antigen, and much later when the 
same serum is injected subcutaneously. In order to explain 
this singular fact, first observed by Rosenau and Anderson, 
Gay and Southard, Doerr and Russ advanced the hypothesis 
that the antigen-antibody reaction has dangerous consequences 
only when it takes place in the tissue cells themselves. As a 
matter of fact, this condition seems to be easily fulfilled be- 
cause, as was shown by Fenyvessy and Freund, Manwaring, 
Coca, Weil and others, a large amount of the antibody injected 
into the circulation rapidly disappears from the blood, being 
in all probability anchored by the cells. Weil thinks that sen- 
sitiveness is caused exclusively through the agency of the 
absorbed antibody, and that circulating antibodies, on the 
contrary, exert a protective influence by uniting with the 
antigen before the latter can reach the cells. To sum up, the 
interaction, dangerous when it occurs in the cells, is innocuous 
when it takes place in the blood. The researches of Schultz 
and Dale, showing that smooth musculature even when freed 
from its blood is susceptible to the antigen, distinctly support 
this notion. Nevertheless, I am of opinion that, however cor- 
rect this view may be in many cases, it cannot be generalized, 
and that it would be entirely unjustifiable to deduce from it 
that all of the experimental results dealing with the produc- 
tion in vitro of anaphylatoxins ought to be wholly disregarded, 
as being in contradiction to the cellular theory of anaphylaxis. 
Such an undue generalization of this assumption that the 
shock depends upon the occurrence of the antigen-antibody 
interaction in the cells of vital organs, no disturbance being 
caused by interaction with a circulating antibody, is to be 
found, for example, in a paper recently published by Dale, 
who notes that the subcutaneous injection of the antigen 
with or soon after the antibody, is uniformly without effect, at 
any rate in guinea-pigs, and that, as a rule, attempts to pro- 
duce in vitro a real anaphylatoxin through the interaction of 


antigen and antibody, have failed. 
Aside from the fact that in the dog and in the rabbit the 
sensitizing serum confers sensitiveness without any delay, it 
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may be argued, as regards the guinea-pig, that Dale takes no 
account of the fundamental experiment showing that passive 
anaphylaxis towards red corpuscles establishes itself at once, 
A guinea-pig intravenously injected with rabbit’s red cor- 
puscles succumbs to the shock if the corresponding guinea-pig 
immune serum has been injected into the vein immediately 
before, or even if it is administered soon afterwards. A simi- 
lar result is observed when a guinea-pig receives corpuscles 
which have been treated in vitro by the heated corresponding 
immune serum, and have thus absorbed the specific antibody. 
Evidently, under such circumstances, the blood plasma instead 
of the cell protoplasm, is involved in the conflict with the com- 
plex antigen-antibody already developed. Furthermore, such 
rabbit’s corpuscles treated with the specific antibody produce 
in vitro a very active anaphylatoxin, when added to fresh nor- 
mal guinea-pig serum. Hemolysis having occurred, the mix- 
ture is freed from the corpuscle’s stromata by centrifuging 
and pipetted off; this clear fluid produces a typical shock. It 
cannot be doubted that the symptoms due to the injection of 
the corpuscle-antibody complex are of the true anaphylactic 
nature; the circumstances under which they are elicited are 
wholly in harmony with the definition of anaphylaxis. Now, 
since the anaphylatoxin produced in vitro by mixing such 
corpuscles with fresh serum brings about exactly the same 
shock, its connection with typical anaphylaxis is obvious and 
its significance cannot be questioned. 

I know the objection has been raised that the toxic fluid 
alluded to contained free hemoglobin and that substances 
liberated by injured cells may give rise to disturbances having 
nothing to do with anaphylaxis. But the objection is unten- 
able, since no poison is generated, in the absence of the anti- 
body, when normal guinea-pig serum is added to corpuscles 
which have been hemolyzed by distilled water or freezing. 
It is quite certain that the cellular theory of anaphylaxis can- 
not be applied to the case of red corpuscles serving as antigen. 

Consequently, as regards the primary site of the anaphylac- 
tic reaction, neither the humoral nor the cellular theory can 
Each of them may be true, and it 
Sometimes the perturbing sub- 


be exclusively accepted. 
depends upon the antigen. 
stance which represents the immediate cause of the shock is 
engendered in the blood, sometimes it can appear only in the 
cellular protoplasm, the previous fixation of the antibody by 
the cells being in such cases a necessary condition. 

Is it conceivable that the nature of the various antigen- 
antibody complexes is so different that they are capable of 
producing the poison sometimes in the blood, sometimes only 
in the cells? The discrepancy can be explained if one sup- 
poses that the complexes are involved in an adsorption phe- 
nomenon occurring between them and some constituents of 
the medium, the composition of the latter being thus disturbed. 
It is a recognized fact that adsorption phenomena are easily 
influenced, that they depend, for instance, on the alkaline or 
acid reaction, the action of salts, the nature of the colloidal 
substances present; and it has likewise been proved that dif- 
ferent substances capable of adsorption are not necessarily 
influenced in the same manner or to the same extent by a given 
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factor. Next, it may be presumed that, as complexes contain- 
ing different antigens do not possess, in all probability, quite 
identical absorbing properties, such properties will require, 
to be clearly manifested, special conditions not likely to be the 
same for all of the complexes ; in other words, a given complex 
will adsorb best in a given medium, some complexes operating 
better in a cellular, others in a humoral one. To sum up, the 
question as to the primary site of the interaction does not 
appear to have such fundamental importance as has been 
asserted. Whatever may be the site, the chief problem is to 
elucidate the nature of the interaction. In all probability, the 
underlying mechanism of the shock consists in the production 
of a toxic principle, derived, under the influence of the antigen- 
antibody complex, from the constituents of the surrounding 
medium, humoral or cellular, a principle to the presence of 
which the typical disturbances of the sensitive cells are due. 

Were the significance of the anaphylatoxins prepared in 
vitro accepted by the adherents of the cellular hypothesis, the 
views just expressed could serve as a connecting link between 
the two otherwise conflicting theories. But such is not the 
ease. According to many writers, the anaphylatoxins, being 
produced in vitro through the agency, not of cells, but of 
serum, cannot represent the real factor of anaphylaxis. No 
theoretical reasoning, however, can prevail against an experi- 
mental fact, and, as I reminded you before, the mixture of 
fresh guinea-pig serum and red corpuscles loaded with the 
specific antibody represents a true anaphylactic poison. More- 
over, With this unquestionable anaphylatoxin is connected the 
one obtained by Friedberger in treating specific precipitates 
with fresh serum. Considering not alone the similarity of the 
symptoms elicited, but also the striking analogy between the 
methods of preparation, taking into account, for example, that 
in both cases the serum used to produce the poison must be 
fresh and is rendered inactive when heated to 55° C., one 
cannot refrain from concluding that the important facts dis- 
covered by the supporters of the cellular theory must be 
brought into harmony with the belief in the unquestionable 
significance of the several anaphylatoxins which have been 
described. Whatever may be the site, intracellular or intra- 
vascular, of its production, the poison called anaphylatoxin is 
the causal agent of the shock, the etiological problem resolv- 
ing itself into that of the genesis of the anaphylatoxin, or, of 
the anaphylatoxins, the plural allowing the hypothesis that 
the poison may vary to a certain extent when the antigens are 
different. 

What is the origin of the anaphylactic poison? As is well 
known, its appearance has been ascribed to the action of pro- 
teolytic ferments which might liberate toxic products at the 
expense of albuminous matters. This conception has been 
supported chiefly by Vaughan and Wheeler. Wells, Biedl and 
Kraus pointed out the real analogy existing between the symp- 
toms of anaphylaxis and the effects of the injection of peptone. 
Assuming likewise that a digestion of the antigen furnished 
the poison, Friedberger thought that the proteolytic influence 
was exerted by the alexin or complement with the codperation 
of the previously absorbed specific antibody. All of these con- 


ceptions, based on the hypothesis that the poison is materially 
derived from the antigen, are liable to serious objections. 
The presence of proteolytic ferments in the blood after the 
first injection of an antigen is not concomitant with the con- 
dition of sensitiveness. There exists not the least proof of an 
enzymatic property on the part of alexin or complement. The 
phenomena due to the lytic influence of alexin, as bacteriolysis 
and hemolysis, are not accompanied by modifications indicat- 
ing any chemical decomposition of albuminoids. 

The foregoing theories being inadequate, it might be sur- 
mised that the toxic substance, instead of being derived from 
the antigen, is evolved from the serum, or from the cellular 
protoplasm, with which the antigen-antibody complexes are 
brought into contact, these media being modified in their con- 
stitution as a consequence of the adsorbing properties of the 
complexes. This idea originated with researches which, in 
conjunction with Gengou, I reported nine years ago. We 
described a peculiar phenomenon called by us the coagglutina- 
tion of red corpuscles. We were able to show that the com- 
plexes antigen-antibody may possess very strong adsorption 
properties which are capable of being displayed even toward 
cells. We, therefore, suggested the hypothesis that perhaps 
the appearance of toxicity in a serum treated by such a com- 
plex might result from an adsorption phenomenon. The com- 
position of blood plasma is very complex and still but little 
known. The number of active substances contained in it, 
taking part in the regular working of physiological functions, 
is undoubtedly considerable. All of them are necessary to the 
physiological equilibrium, and it may thus be presumed that 
the removal of certain of these principles may communicate 
abnormal properties to the plasma and even render it danger- 
ous. This view was soon upheld by several writers, especially 
Doerr and Ritz, and some attempts were made to produce a 
toxin by adding to fresh serum certain adsorbing substances, 
such as kaolin. But the results were inconstant, and not con- 
vineing. The correctness of the idea was finally proven in 
1913, when I discovered that ordinary agar is a very suitable 
and efficient adsorbent. I saw that fresh guinea-pig serum, 
when incubated even with traces of an emulsion of agar, is 
converted into a powerful anaphylatoxin. For example, 
twenty-five or fifty centigrams of agar, dissolved by heating 
in one hundred cubic centimeters of physiological salt solution, 
give when cool a flaccid mass which is easily transformed by 
shaking into a viscous fluid, to which five parts of fresh serum 
are added. Incubated for about two hours, the mixture is 
centrifugalized ; the agar is wholly deposited, the clear super- 
natant fluid pipetted off and injected in a dose of from 3 to 
5 c.c. into the jugular vein of a guinea-pig, kills it in a few 
minutes, the symptoms exhibited being precisely identical 
with those of anaphylactic shock. Excitement, jumping, 
cough, convulsions, symptoms of asphyxia, inflation of the 
lungs, ecchymosis, long duration of heart pulsation, very slow 
or no coagulation of the blood—nothing is missing. Of course, 
normal serum, not treated with agar and injected in the same 
dose, produces no appreciable effect. The agar-anaphylatoxin 
resembles closely the anaphylatoxin obtained by Friedeman or 
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Friedberger by contact of serum with antigens in the pres- 
ence of the antibodies. No toxin is obtained when agar is 
mixed, not with fresh serum, but with serum previously heated 
to 55° C. Friedberger has likewise pointed out that heated 
serum is not suitable for obtaining his anaphylatoxin. But if 
anaphylatoxin be prepared by means of unheated serum and 
agar, it does not lose its toxicity when heated to 55-60° C., 
and the same fact may be observed with regard to the anaphy- 
latoxin obtained, for example, by contact of fresh serum and 
foreign red corpuscles loaded with the specific antibody. The 
fact that anaphylatoxin resists such temperature excludes the 
possible objection that the coagulating principle of the serum, 
fibrin-ferment or thrombin, may be responsible for the toxic 
effects, since it is destroyed much more easily. The activity 
of thrombin decreases so rapidly, that normal serum is toxic 
for only a very short period after its production. On the 
contrary, when kept at the room temperature, the agar ana- 
phylatoxin is still toxie after several months. Calcium salts 
are not requisite for the production of the poison, the latter 
appearing as well in the presence of sodium oxalate. Satura- 
tion with carbonic oxide gas favors the production of the 
poison. 

My observations on agar-anaphylatoxin have been confirmed 
by Nathan, Loewit and Baeyer, Ropaczewski and Muttermilch, 
and in this country by the remarkable researches of Novy and 
de Kruif. Nathan even found that agar could be replaced by 
starch, although the effect is not so striking. Ropaczewski 
asserted that sodium pectate had the same property. Zunz 
and Gelat observed that horse serum could also be rendered 
toxie by agar. Novy and de Kruif found that rat serum was 
still more suitable than guinea-pig serum. 

Soon after [ had made known the agar-anaphylatoxin, 
Friedberger tried to reconcile this discovery with his own 
theory by assuming that agar contained some albuminous 
matter which was digested under the influence of alexin and 
thus liberated toxic products. But at the International Medi- 
cal Congress held in London in 1913, I was able to refute that 
objection by demonstrating that starch entirely loses its prop- 
erty of inducing the formation of anaphylatoxin when liqui- 
fied by the saccharifying diastase, which of course does not act 
on albuminous matters, and, consequently, the toxigenic prop- 
erty of starch is not due to such substances. Furthermore, I 
was able, in codperation with Dr. Zunz, to obtain a purified 
agar containing no trace of nitrogen but which still induced 
the formation of an anaphylatoxin. Similarly, Ropaczewski 
asserts that the pectate which gave positive results was quite 
free from nitrogen. 

Not every colloid or suspension of the particles is capable 
of converting the serum into anaphylatoxin. As Nathan 


showed, a suspension, not a solution of inulin, is apt to act as 
agar does, but I did not succeed when [ tried gelatinous 
silicic acid, animal charcoal, gum arabic or some gelatinous 
precipitates such as tricalcie phosphate ; moreover, the results 
obtained by some writers with kaolin have been disputed. 
Such being the facts, the conclusion I felt entitled to state, 
and against which I think nothing could be objected, was, 
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that the capacity of agar to convert, by a simple phenomenon 
of adsorption, the fresh serum into anaphylatoxin, demon- 
strates that the poison does not proceed from any digested 
antigen, but is derived from the normal constituents of the 
organism itself and that the frequent appearance of anaphy- 
latoxin in the course of immunity phenomena arises simply 
from the fact that the complex antigen-antibody is endowed 
with adsorption properties quite analogous to those so dis- 
tinctly displayed by agar. 

Is anaphylaxis, then, the reverse of immunity? Evidently 
not. It is a secondary phenomenon, certainly harmful, but 
which, far from betraying an excessive and unwonted recep- 
tivity, testifies on the contrary that the factors of immunity 
are operating. In short, it is an accident in the course of the 
defence. 

Unhappily, although those results are already seven years 
old (if the period of war, so unfavorable to scientific work, is 
to be taken into account), the intimate nature of the reaction 
occurring between agar and serum is still very mysterious. 
Agar has been supposed to remove an antitryptic agent and 
thus allow a desintegration of the albuminous constituents of 
the serum, but the attempts of Zunz and myself, and of Novy 
and de Kruif to test this hypothesis by detecting an increase of 
amino-acids in the agar anaphylatoxin did not favor this as- 
sumption. Novy and de Kruif think that the evanescent tox- 
icity of blood just before or soon after spontaneous coagulation 
is to be attributed to a principle similar to the anaphylatoxin. 
I do not believe this opinion to be correct. The toxicity of 
clotting blood or of quite fresh serum is sufficiently explained 
by the presence of thrombin, the coagulating activity of which 
decreases, just as does its toxicity, very rapidly. True ana- 
phylatoxins are stable. The same toxicity of recently clotted 
blood may appear in any serum, at any moment, provided it 
contains a sufficient amount of serozym, simply by adding, in 
the presence of calcium, platelets or cytozym to it, fresh 
thrombin being thus produced. But cytozym and calcium 
salts are not, so far as I could ascertain, necessary to the pro- 
duction of anaphylatoxin. In short, the conversion of serum 
into a toxin by the mere influence of agar has not been 
explained. 

I think that sufficient evidence has been afforded by the 
foregoing considerations in favor of the view that the concep- 
tion of anaphylatoxin, even when the poison is obtained 
through the agency of a non-antigenic substance such as agar, 
contributes very much to the understanding of the shock 
occurring in animals actively or passively sensitized towards 
an antigen. The connection between the different facts ap- 
pears to be satisfactorily established. But it seemed desirable 
to make it still more evident. Perhaps this need has been 
met, to a certain extent at least, by researches carried on by 
me during the war concerning antianaphylaxis. I found that 
agar anaphylatoxin may be produced, not alone in viiro, but 
also in vivo, simply by injecting intravenously into a guinea- 
pig a small amount of agar emulsion. Under such conditions, 
the interaction giving rise to the poison occurs in the circula- 
tion itself. The same fact was observed, independently, of 
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course (no communication being then possible between in- 
yaded Belgium and civilized countries), by the American 
scientists, Novy and de Kruif, and also by Zunz. But I ob- 
served further that when a guinea-pig is given, intravenously, 
agar in somewhat less than the lethal dose, it becomes capable, 
after its recovery from the shock, of resisting a quantity of 
agar at least sufficient to kill an unprepared guinea-pig. This 
is undoubtedly an example of antianaphylaxis, but one which 
of course could not be interpreted by the neutralization of an 
antibody, since no antibody is in question in the case of agar. 
Now, it must be noticed that, even in the case of anaphylaxis 
due to the intervention of antigen and antibodies, the condi- 
tion of enhanced resistance or antianaphylaxis is not entirely 
explained by the assumption, mentioned above, that the anti- 
body has been neutralized by the injected antigen. The 
latter influence certainly plays an important réle, but it must 
be pointed out that, aside from this protecting factor, the 
animal becomes more able to withstand the shock itself. This 
may be proved by experimenting, for example, with red cor- 
puscles which have absorbed the specific antibody. An in- 
fralethal dose injected intravenously develops a curable shock. 
Then, after recovery, the animal is more able than before to 
withstand the lethal dose. In such a case the acquired toler- 
ance clearly results from a physiological response to the 
poisonous action of anaphylatoxin produced in vive. It could 
not be alleged that the animal resists better the second injec- 
tion because the requisite antibody has been previously neu- 
tralized; in fact, antibody is never lacking, since it is 
introduced, together with the red corpuscles, by the second 
injection as well as by the first. 

Now, how is this new aspect assumed by antianaphylaxis to 
be interpreted? I observed the following fact: Large guinea- 
pigs receive in the jugular an injection of half a cubic centi- 
meter of agar-suspension at 0.25 per cent, a dose of a little less 
than the lethal one. They recover and are thereby enabled to 
resist, on the following day, the injection of one cubic centi- 
meter of the same suspension, that is, of at least the lethal 
Several hours later they are bled, and their serum is 
subsequently tested for its ability to be converted into ana- 
phylatoxin, by the addition of agar in the ordinary amount 
of five parts of serum for one part of agar. Mixtures similar 
to these but containing serum of normal unprepared guinea- 
pigs are then employed. The result is, that the serum derived 
from the guinea-pigs treated with intravascular injections of 
agar has lost almost completely the capacity of producing 
in vitro anaphylatoxin under the influence of agar, whereas 
normal serum, as we know, is regularly endowed with this 
property. It is a quite remarkable fact that the same serum 
of prepared guinea-pigs gives, when treated with rabbit’s red 
corpuscles loaded with the specific antibody, the same nega- 
tive result; the liquid does not become toxic. Thus a very 
close connection is established between the different anaphyla- 
toxins, prepared either with or without the interference of an 
antigen-antibody complex, and thus the experiments concern- 
ing agar gain a wider significance for the understanding of 
anaphylaxis as observed under ordinary circumstances. I 
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may add that, similarly, the serum of guinea-pigs which have 
recovered from an injection of foreign red corpuscles loaded 
with antibody is markedly less capable than normal serum of 
giving anaphylatoxin when brought into contact with the same 
complex antibody-corpuscles. We consequently reach the con- 
clusion that antianaphylaxis is due, at least partly, to a modi- 
fication of the serum, consisting probably in the presence of 
some substance capable of protecting from the immediate fac- 
tor of the shock, that is, from the anaphylatoxin. 

It would be very interesting to investigate whether any in- 
teraction can be detected between the anaphylatoxin and the 
tissues, such as smooth musculature, which are particularly 
susceptible to the shock. We are working in Brussels on these 
lines, but such experiments are difficult owing to the fact that 
the tissue extracts are, as we know, poisonous in themselves. 
Perhaps some results will nevertheless be attained, but we 
must not anticipate. My only desire to-day has been to point 
out that it would be quite unjustifiable, however correct may 
be many assumptions of the cellular theory, to disregard the 
humoral side of the anaphylactic phenomena, and I feel par- 
ticularly glad that several American writers, among them 
Novy and de Kruif, have successfully contributed to the dis- 
coveries in that direction. Anaphylatoxin has undoubtedly 
much to do with real anaphylaxis and even did such a con- 
nection not exist in reality, the capacity of normal serum to 
be converted readily into a poison by the action of agar is an 
unexpected and very striking fact, enigmatic enough to de- 
serve, at any rate, the serious attention of the physiologist. 
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NOTES ON NEW BOOKS 


The Oxford Medicine. By Various Authors. Edited by Henry A. 
Curistian, M.D., and Sm James Mackenzie, M.D. Vols. I 
and II. (London and New York: Oxford University Press, 
1920.) 


It is with unusual interest that one approaches the volumes of the 
new Oxford Medicine. Appearing as they do at the height of an era 
of new ideas in medical thought, and sponsored by prominent and 
popular editors, one can be sure that they will contain much of interest 
and value. However, before attempting any review of this work one 
is tempted to collect his thoughts as to the ideal system or com- 
pendium of internal medicine. What should be its form, content, and 
purpose? One likes to think of it as a grand collection of informa- 
tion about disease, a storehouse of knowledge into which one may 
delve with the reasonable certainty of finding information which 
will clear up a doubtful point. It, therefore, is interesting to find that 
the Oxford system is planned along other lines—it is reflective rather 
than statistical, autobiographical rather than objective, and in general 
it tends more to bring out the point of view of an individual in 
regard to certain phases of medicine than to present an impartial 
résumé of what has been established as fact. Under these cireum- 
stances one discovers naturally an uneven quality in the various 
articles. Most of them are good, some are superlative, while a few 
are distinctly inferior. 

Volume I contains a series of interesting articles on the general 
subjects of diagnosis and the relations of the fundamental sciences— 


biology and chemistry—to clinical medicine. The reflections of 
Christian and Mackenzie on the present and future of medicine form 
a pleasant introduction to the succeeding sections. The summary 
of protein chemistry in relation to disease by Van Slyke, acidosis by 
Henderson, and respiration by Peabody are perhaps the outstanding 
articles in this volume. The sections dealing with infection are less 
pleasing. The one on focal infection is especially replete with state- 
ments which surely cannot be acceptable to many physicians. Our 
own reaction is decidedly against the elevation of the doctrine of 
so-called focal infection to the dignity of a cult. It seems unnneces- 
sary to confuse the well established principles of sepsis by assumptions 
which, at best, are dubious. 

Volume II, dealing with diseases of the lungs, heart and blood, 
contains many excellent articles. Those on leuksemia and on the 
diseases of the lungs stand out on account of their clearness and pre- 
cision. One is surprised at the special article on massive collapse of 
the lung, a condition quite outside our own experience as a distinet 
disease entity. One may also criticize the article on asthma, in so 
far as it presents the subject from a narrow point of view only—that 
of anaphylaxis. 

On the whole, the impression gained from the first two volumes 
of the Oxford Medicine is pleasant. As a summary of prevailing 
views in medicine it is of value, though one ‘can in no sense think 
of it as a monumental work. 


A. L. B. 
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